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POLICY 


API PUBLICATIONS NECESSARILY ADDRESS 
PROBLEMS OF A GENERAL NATURE, WITH 
RESPECT TO PARTICULAR CIRCUMSTANCES, 
LOCAL, STATE AND FEDERAL LAWS AND 
REGULATIONS SHOULD BE REVIEWED. 


API IS NOT UNDERTAKING TO MEET DUTIES 
OF EMPLOYERS, MANUFACTURERS OR SUP- 
PLIERS TO WARN AND PROPERLY TRAIN AND 
EQUIP THEIR EMPLOYEES, AND OTHERS EX- 
POSED, CONCERNING HEALTH AND SAFETY 
RISKS AND PRECAUTIONS, NOR UNDERTAKING 
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR 
FEDERAL LAWS. 


NOTHING CONTAINED IN ANY API PUBLICA. 
TION IS TO BE CONSTRUED AS GRANTING ANY 
RIGHT, BY IMPLICATION OR OTHERWISE, FOR 
THE MANUFACTURE, SALE. OR USE OF ANY 
METHOD, APPARATUS, OR PRODUCT COVERED 
BY LETTERS PATENT. NEITHER SHOULD ANY- 
THING CONTAINED IN THE PUBLICATION BE 
CONSTRUED AS INSURING ANYONE AGAINST 
LIABILITY FOR INFRINGEMENT OF LETTERS 
PATENT. 


GENERALLY, API STANDARDS ARE REVIEWED 
AND REVISED, REAFFIRMED, OR WITHDRAWN 
AT LEAST EVERY FIVE YEARS. SOMETIMES 4 
ONE-TIME EXTENSION OF UP TO TWO YEARS 
WILL BE ADDED TO THIS REVIEW CYCLE. THIS 
PUBLICATION WILL NO LONGER BE IN EFFECT 
FIVE YEARS AFTER [TS PUBLICATION DATE 
AS AN OPERATIVE API STANDARD OR, WHERE 


AN EXTENSION HAS BEEN GRANTED, UPON 
REPUBLICATION. STATUS OF THE PUBLICa- 
TION CAN BE ASCERTAINED FROM THE API 
AUTHORING DEPARTMENT (TEL. 214-748-3841). A 
CATALOG OF API PUBLICATIONS AND MATE- 
RIALS IS PUBLISHED ANNUALLY AND UP- 
DATED QUARTERLY BY API, 1220 L ST., N.W,, 
WASHINGTON, D.C. 20005. 


American Petroleum Institute (API) Recommended 
Practices are published to facilitate the broad avail- 
ability of proven. sound engineering and operating prac- 
tices. These Recommended Practices are rot intended 
to obviate the need for applying sound judgment as to 
when and where these Recommended Practices should 
be utilized. 


The formulation and publication of AP1 Recommended 
Practices is nut intended Ww, in any way, inhibit anyone 
from using any other practices, 


Any Recommended Practice may be used by anyone 
desiring to do so, and a diligent effort has been made 
by API to assure the accuracy and reliability of the 
data contained herein. However, the Institute makes no 
representation, warranty or guarantee in connection 
with the publication of any Recommended Practice and 
hereby expressly disclaims any fiability or responsibil- 
ity for loss or damage resulting from its use, for any 
violation of any federal, state or municipal regulation 
with which an API recommendation may conflict, or 
for the infringement of any patent resulting from the 
use of this publication. 
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FOREWORD 


This Recommended Practice is under the joint jurisdic- 
tion of the API Production Department Committee on 
Standardization of Production Equipment, the API 
Refining Department Committee on Refinery Equip- 
ment and the API Transportation Department Centra] 
Committee on Pipeline Transportation. It is based upon 
a level of knowledge gained through experience and 
through the sucecaeful application of this practice in 
the refining, driNing and producing, and pipeline seg- 
ments of the petroleum industry. 


Note: 


The first edition of RP 500A was published in Febru- 
ary 1955 as RP 500, Recommended Practice jor Claasifi- 
cation of Arcas for Electrical Instatlations in Petroleum 
Refineries. The second edition was published in January 
1967. The third edition was published as RP 500A in 
April 1966. The third edition was reaffirmed in 1973. 
The fourth edition was published in January 1982 as 
RP 500A, with a new title, Claseiflcation of Locations 
for Electrical Installations in Petroleum Refineries, The 
fourth edition was reaffirmed in December 1987. 


RP 500B was originally issued January 1961 as RP 
AU, Recommended Practice for Placement of Electrical 
Equipment on Production Leases. The first edition of 
RP 500B was issued in January 1966 under the title, 
Recommended Practice for Classification in Areas for 
Electrical Installations at Production Facilities. The 
title was changed in the second edition, July 1973, to 
Recommended Practice for Classifioation of Areas for 
Electrical Installations at Drilling Rigs and Production 
Facilities on Land and on Marine Fixed and Mobile 
Platforms. The third edition of RP 500B, Recommended 
Practice for Classification of Locations for Electrical 
Installations at Drilling Rigs and Production Facilities 
on Land and on Marine Fised and Mobile Platforms, 
was issued October 1, 1987. 


The first edition of APL RP 500C was published in 
September 1966, under the title Recommended Practice 
for Classification of Areas for Electrical Installations at 
Fetrolem ond Gas Pipeline Transportation Facilities, 
‘The first edition was reapproved in 1974. The title was 
changed in the second edition, July 1984, to Classifiea- 
tion of Locations for Dtectricat Instatiatione at Pipeline 
Transportation Facilities. The second edition was reaf- 
firmed in March 1990. 


Requests for permission to reproduce ot translate all 
or any part of the material published herein should be 
addressed to the Director, American Petroleum Institute, 
Production Department, 120i Main Street, Suite 2635, 


Dallas TX 75262-3904. 
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ACRONYMS AND ABBREVIATED DEFINITIONS 


ABS American Bureau of Shipping 

ACT Automatic Custody Transfer 

ANSI American National Standards Institute, Inc. 
API American Petroleum Institute 


ASHRAE American Society of Heating, Refrigerating 
and Air Conditioning Engineers 


ASTM 
BOP Blow Out Preventer 

CSA Canadian Standards Association 
DOT Department of Transportation 


American Society for Testing and Materials 


FM Factory Mutual Research Corporation 
HVL — Highly Volatile Liquid 


IEEE Institute of Electrical and Electronics 
Engineers 


ISA Instrument Society of America 

LEL Lower Explosive Limit (LFL preferred) 
LFL Lower Flammable Limit 

MESG = Maximum Experimental Safe Gap 
MODU = Mobile Offshore Drilling Unit 


MMS Minerals Management Service, U.S. 
Department of the interior 


NEC Nationa! Electrical Code 


NFPA National Fire Protection Association 
NRTL Nationally Recognized Testing Laboratory 
NPL Neutral Pressure Level 

TFL Through Flow Line 

UL Underwriters Laboratories, Ine. 


USCG —_ United States Coast Guard 


Approved — Acceptable to the authority hav- 
ing jurisdiction, 
Area — See “Location.” 
Associated ~— Apparatus used in intrinsically 
Apparatus safe systems in which the cir- 


cuits are not necessarily intrin- 
sically safe themselves, but affect 
the energy in the intrinsically 
safe circuits and are relied upon 
to maintain intrinsic safety. 
Reference NEC Article 504-4 for 
additional details. 


Building, Purged — See Enclosure, Purged. 


Classifieation 
Class I Location — A location in which flammable 
gases or vapors are, or may be, 
present in the air in quantities 
sufficient to produce explosive 
or ignitible mixtures. 


Class [, Division 1 — A location in which ignitible 
Loeation concentrations of flammable 
gases or vapors are expected to 
exist under normal operating 
conditions or in which faulty 
equipment might simultaneously 
release flammable gases or 
vapors and also cause failure of 
electrical equipment. Reference 
Section 4.2.1a and NEC Article 
500-5ia) for a more complete 
definition. 


Class I, Division 2 — A location in which flammable 
Location gases or vapors may be present, 
but normally are confined within 
closed systems; are prevented 
from accumulating by adequate 
mechanical ventilation; or the 
location is adjacent to a Division 
1 location from which ignitible 
concentrations might occasion- 
ally be communicated. Reference 
Section 4.2.1b and NEC Article 
500-5(b) for a more complete 
definition, 


Group A — Atmospheres containing acety- 
lene. Refer to NEC Article 500- 


3, FPN No. 5. 


Group B — Atmospheres containing hydro- 
gen and other gases. Refer to 
Section 3.5 aud NEC Article 


500-3, FPN No. 6. 


Group C — Atmospheres containing hydro- 
gen sulfide and other gases or 
vapors. Refer to Section 3.5 and 


NEC Article 500-3, FPN No. 7. 


Atmospheres containing butane, 
gasoline, hexane, methane, nat- 
ural gas, propane and most other 
hydrocarbon gases and vapors 
encountered in oi] and gas pro- 
duction, refining and pipeline 
operations. Refer to Section 3.5 
and NEC Article 500-3, FPN 
No. & 


Group D — 


— A location not classified as Divi- 
sion 1 or Division 2 


Unclassified 
Location 
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Combustible Liquid ~ A liquid having a flash point at 
(Clase I, HA, or above 100°F (27.8°C). 
and IHB Liquids) ge a 
Combustible Liquids are sub- 


divided as @liows: 


Class II liquids, those having 
flash points at or above 100°F 
(37.8°C) and below 140°F (60°C). 


Class IITA liquids. those having 
flash pointy at or above 140°F 
(60°C) and below 200°F (93°C). 


Class IIIB liquids, those having 
flash points at or above 200°F 
(98°C) 


Drilling Areas — Those areas in which wells are 
being drilled, recompleted, or 
reworked for the purpote of ex- 
ploring for or producing ail or 
gas. Wells meeting any of the 
conditions gf the above are re- 
ferred to as “drilling wells.” The 
term “drilling wells” does not 
include wells on which wireline 
work is being performed through 
a lubrietor or wells into which 
or from which pumping equip- 
ment is being installed or ce- 
moved. 


Enclosed Area 
(Room, building, 
or space) 


~ A three-dimensional space en- 
elosed by more than two-thirds 
(2/8) of the possible projected 
plane surface area and of auffi- 
cient size to allow the entry of 
personnel. For a typical build- 
ing, his would require that more 
than two-thirds (2/3) of the wails, 
ceiling, and/or floor be present. 


— The case or housing af electrical 
apparatus provided to prevent 
personnel from sceidentally con- 
tacting energized parts and to 
protect the equipment from phy- 
sical damage. Certain enclosures 
also serve to prevent electrical 
equipment from being a source 
of ignition of flammable mix- 
tures outside the enclosure. 


Enclosure, 
Electrical 


Enclosure, 
Explosion-proof 


— An enclosure that is capable of 
withstanding an explosion of 2 
specific gas or vapor within it 
and of preventing the subsequent 
ignition of a flammabie gas or 
vapor that may surround it, and 
which operates at such an ex- 
terna) temperature that 4 sur- 
rounditig flammable gas or 
vapor will not be ignited. 


Enclosure, Purged — An enclosure or building aun 
plied with clean air or an inert 
gas at sufficient flow and posi- 
tive pressure to reduce the con- 
centration of any flammable 
gases or vapors initially present 
to am acceptably safe level and 
to maintain this safe level by 
positive pressure with or with- 
out continuous flow. (Reference 
NFPA No. 496). 


Flammable — Capable of igniting easily, burn- 
ing intensely or spreading flame 
rapidly. 

Flammable —The lower and upper percen- 


(Explosive) Limits tages by volume of concentration 
of gas in a gas-air mixture that 
will form an ignitible mixture, 
(Reference NFPA Na 325M) 


Flammable Highly — See “Highly Volatile Liquid.” 
Volatile Liquid 


Flammable Liquid —A liquid having a flash point 
(Class 1A. 18, below 100°F (37.8°C) and having 
and IC Liquids) a vapor pressure not exceeding 

40 pounds per square inch abso- 
lute (276 kilopascals} at 100°P 
(37.8°C). Flammable (Class 1} 
liquids are subdivided into 
Classes TA, IB, and IC. (Refer- 
ence Section 3.2 and NFPA No. 
30), 


Fiash Point — The minimum temperature at 
which a liquid gives off vapor in 
sufficient concentration to form 
an igaitible mixture with air 
near the surface of the liquid, 
Appropriate test procedures and 
apparatus are specified by 
NFPA No. 30. 


Floor Area — The maximum area of any heri- 
zontal plane intersecting an 


enclosed area. 


Fugitive Emissions — Continuous flammable gas and 
vapor releases that are relatively 
small compared Ww releases due 
to equipment failures. These re- 
leases occur during normal oper- 
ation of cloged systems from com- 
ponents such as pump seals, 
valve packing and flange gas- 
kets. (Reference Appendix B and 
NFPA No. 30). 


Gases, Heavier- 


Than-Air — See Section 5.2.2, 
Gases, Lighter- 
Than-Air — See Sections 3.4 and 5.2.2, 
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High Temperature — A device whose maximum oper- 


Deviee ating temperature exceeds 80 
percent of the ignition tempera- 
ture, expressed in degrees Cel- 
sius (°C), of the gas ar vapor 
involved. 

Highly Volatile © — Liquids whose vapor pressure 

Liquids (HVLs} exceeds 40 pounds per square 
inch absolute (276 kilopascals) at 
100°F (37.8°C). See Section 3.3. 

Ignitible —A gae-air mixture that is oap- 

(Flammable) able of being ignited by an open 

Mixture flame, electric are or spark, or 
device operating at or above the 
ignition temperature of the gas- 
air mixture. See “Flammable 
(Explosive) Limits.” 

Ignition — The minimum temperature re- 

(Autoignition) quired, at normal atmospheric 


Temperature pressure, to initiate or cause 
self-sustained combustion (inde- 
pendent of any externally heated 


element). 


Incendiary Energy — Hot particle energy sufficient to 
ignite a specific ignitible mix- 
ture. 


~ An assembly of interconnected 
intrinsically safe apparatus, asso- 
ciated apparatus, and intercon- 
necting ,cables in which those 
parts of the system that may be 
used in hazardous (classified) 
locations are intrinsically safe 
circuits, An intrinsically safe sys- 
tem may include more than one 
intrinsically safe circuit. 


Intrinsieaily Safe 
System 


Intrinsically Safe 
Circuit 


—A circuit in which any spark or 
thermai effect is incapable of 
causing ignition of » mixture of 
flammable or combustible mate- 
rial in air under test conditions 
prescribed by UL 913. 


Intrinsically Safe 
Apparatus 


Location 


— Apparatus in which all the cir- 
cuits are intrinsically safe. 


— Throughout this recommended 
practice, reference is made to 
areas, spaces, and locations. 
These terms should be consid- 
ered interchangeable terms 
designating a three-dimensional 
space, 


Petroleum Refinery — A facility within which petro- 
leum liquids or vapors are con- 
tinuously processed at elevated 
cemperatures and pressures Ww 
effect both chemical and physi- 
eal changes. 


Pipeline 
Transportation 
Facility 


—A facility handling the delivery 
of flammable or combustible 
petroleum liquids or flammable 
gases; may include pump and 
compressor stations, storage fa- 
cilities, manifold areas, valve 
sites, and pipeline right-of-way 
areas. 


Production Areas — Those areas where flarnmable 
petroleum gas and volatile liq- 
uids are produced, processed 
(e.g. compressed), stored, trans- 
ferred (e.g., pumped), or other- 
wise handled prior to entering 
the transportation facilities, 


Protected Fired — Any fired vessel that is provided 
Vessel with equipment (such as flame 
arresters, stack temperature 
shutdowns, forced draft burners 
with safety controls, and spark 
arresters) designed to eliminate 
the air intake and exhaust as 
sources of ignition. 


Space — See “Location.” 


Unclassified —See “Classification.” 


Loeation 


Vapor Pressure —The pressure, measured in 
pounds per square inch absolute 
(kilopascals), exerted by a vola- 
tile liquid as determined by 


ASTM D 323-82. 


Vapor-Tight Barrier— A barrier that will not allow the 
passage of significant quantities 
of gas or vapor at atmospheric 
pressure, 


Ventilation, 
Adequate 


— Ventilation (natural or artificial) 
that is sufficient to prevent the 
accumulation of significant 
quantities of vapor-air mixtures 
in concentrations above 25 per- 
cent of their lower flammable 
{explosive} limit (LFL). Refer- 
ence aiso Section 4.6.2, 


— Ventilation that is less than ade- 
quate. Reference also Section 


4.6.3. 


Ventilation, 
Inadequate 


Volatile Flammable —A flammable liquid whose 
Liquid temperature is above its flash 
point, or a Class II combustible 
liquid having a vapor pressure 
not exceeding 40 psia (276 kilo- 
pascals) at 100°F (37.8°C) whose 
temperature is above its flash 
point, 
Wireline Work — Those areas in which wicetine 
Areas work is being performed on a 
weil through a lubricator. 
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SECTION 1 
GENERAL 


1.1 Purpose. The purpose of this recommended prac- 
tice is to provide guidelines for classifying locations at 
petroleum facilities for the selection and installation of 
electrical equipment. Basic definitions given in the 
1990 edition of NFPA No. 70, the National Electrical 
Code, (NEC) have been followed in developing this 
recommended practice. This publication is only a guide 
and requires the application of sound engineering 
judgment. 


Electrical installations in areas where flammabie 
liquids or gases are produced, processed, stored or 
otherwise handled can be suitably designed if the loca- 
tions of potential sources of release and accumulation 
are clearly defined, Once a location has been classified. 
requirements for electrical equipment and associated 
wiring should be determined from applicable publica- 
tions. Applicable publications may include NFPA No. 
70 (NEC) or API RP 14F. Reference Appendix D and 
Appendix E for other possible applicable publications. 


1.2 Scope. This document applies to the classification 
of Ioeations for both temporarily and permanently 
installed electrical equipment. The suitability of loca- 
tions for the placement of non-electrical equipment is 
not within the scope of this document. Piping systems 
used for odorized natural gas used as fuel for cooking. 
heating, air conditioning, iaundry and similar appli- 
ances are also beyond the scope of this document, A 
possible catastrophe such as a well blowout or a process 
vessel rupture is not covered; such an extreme condition 
requires emergency measures at the time of occurrence. 


Recommendations for determining the degree and 
extent of classified locations for specifie examples of 
situations commonly encountered in petroleum facilities 
are given in Sections A, B, and C. While it is important 
for area classifications at refineries, production and 
drilling facilities, and pipeline facilities to agree to 
some extent, there are differences in production, drill- 
ing, transportation and refining facilities — accounting 
for, at least in part, that three different documents 
were prepared originally. Some differences include the 


types and quantities of products handled. the physical 
size of typical facilities, and varying housing/shelter 
practices. 


Section A is applicable to locations in which flam- 
mable petroleum gases and volatile flammable liquids 
ate processed, stored, loaded, unloaded, or otherwise 
handled in petroleum refineries. 


Section B is applicable to locations surrounding cil 
and gas drilling and workover rigs and facilities on 
land and on marine fixed and mobile platforms where 
flammable petroleum gas and volatile liquids are pra- 
duced, processed {for example, compressed), stored. 
transferred (for example, pumped), or otherwise 
handled prior to entering the transportation facilities. 


Section C is applicable w onshore and offshore facili- 
ties handling the delivery of flammable or combustible 
petroleum liquids or flammable gases. Pipeline facili- 
ties may in¢lude pump and compressor stations, storage 
facilities, manifold areas, valve sites and pipeline right- 
of-way areas. 


1.3 Induatry Codes, Guides and Standards. Var- 
ious organizations have developed numerous codes, 
guides and standards that have substantial acceptance 
by industry and governmental bodies. Codes, guides 
and standards useful in the classification of jocations 
and in the design and installation of electrical systems 
are listed in Appendix D. These references are not to be 
considered a part of this recommended practice except 
for those specifically referenced. 


1.4 Government Codes, Rules and Regulations. 
Federal regulatory agencies have established certain 
requirements for the design, installation, and operation 
of petroleum facilities. These requirements may in 
fluence the design, installation and operation of the 
electrical systems. In addition to federal regulations, 
certain state, municipal, and local regulations may be 
applicable. The documents in Appendix E may pertain 
to petroleum operations and should be referenced when 
applicable. 
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SECTION 2 
BASIC CONDITIONS FOR A FIRE OR EXPLOSION 


2.1 Three basic conditions must exist in order for a 


fire or explosion to oecur as a result of an electrical 


ins 


stallation: 


a. A flammable gas or vapor must be present. In 
classifying a particular location, the liketihood of 
the presence of a flammable gas or vapor is a sig- 
nificant factor in determining the division classifi- 
cation. The decision is based principally on 
whether the flammable mixture may be present 
{t}under normal conditions, or (2) only under 
abnormal conditions (including equipment break- 
down). 


b, The gas or vapor must be mixed with air or oxy- 
gen in the proportions and quantities required to 
produce a flammable or ignitible mixture. This 
condition is important in determining the limit or 
extent of the classified location. The quantity of 
the substance that might be liberated, its physical 
characteristics, the operating pressure and the 
natural tendency of gases and vapors to disperse 
in the atmosphere should be considered. 


c. The mixture must be ignited, When classifying 
locations, the potential source of ignition is under- 
stood to be an electrical installation operating at 
energy levels sufficient to release incendiary energy. 
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SECTION 3 
FLAMMABLE AND COMBUSTIBLE LIQUIDS, GASES AND VAPORS 


3.1 General. Substances handled by petroleum facil- 
ities include flammable and combustible liquids, flam- 
mable highly volatile liquids {HVLs) and flammable 
gases. When classifying locations for electrical installa- 
tions, the appropriate NEC Groups (A, B, C, or D) 
should be determined for ail flammable liquids, gases, 
and vapors present. 


2.2 Flammabic and Combustible Liquids 


3.2.1 Flammable and combustible liquids vary in 
volatility and are defined in NFPA No. 321. Flam- 
mable (Class 2) liquids, such as gasoline. are defined 
as any liquids having a closed cup flash point below 
100°F (37.8°C) and a vapor pressure not exceeding 40 
pounds per square inch absoiute (276 kilopascals) at 
100° (37.2°C), Combustible (Clase 11 and Class TI 
liquids, such as kerosine and diesel fuel, are defined 
as liquids having a closed cup flash point at or above 
100°F (37.8°C). Class II liquids are combustible lig- 
uids having flash points at or above 100°F (37.8°C) 
and below 140°F (60°C). Class III liquids are com- 
bustible liquids having flash points at or above 140°F 
(60°C). 


NOTE: “Classes” as used here to identify flammable 
and combustible liquide should not be conjused with the 
“classes” in the Notional Electrical Code which iden- 
tify specific types of flammable or explosive atmos- 
pheres. See Section 3.3. 


3.2.2 Class I liquids usually are handled at 
temperatures above the liquid’s flash point and con- 
sequently may produce a flammable atmosphere with 
respect to electrical area classifications, Where 
released in appreciable quantities to the atmosphere, 
they may produce large volumes of vapor. This is 
particularly true for the more volatile Class I liquids. 
The less volatile Ciass I liquids release vapors more 
stowly at normal temperatures and are ignitible only 
near the surfaces of the liquids. At elevated tempera- 
tures, however, these heavier liquids give off larger 
volumes of vapor that can spread. These vapors, even 
when evolved rapidly, have a natural tendency to dis- 
perse into the atmosphere and, thus, rapidly become 
diluted to concentrations below their lower flam- 
mable limit. This tendency is greatly accelerated by 
air movement. 


‘The density of an atmosphere saturated with vapors 
of flammable liquids at ordinary atmospheric tem- 
peratures usually is heavier than air. However, when 
these vapors are diluted with sufficient air to create a 
flammable mixture, the density of tre mixture 
approaches that of air. 


3.2.3 With Class I liquids, the probability of an 
ignitible vapor-air mixture-is low because the liquids 
typically are handled at temperatures below their 


flash point and consequently do not produce sufficient 
vapors to form an ignitible mixture. When these 
liquids are heated above their flash point, additional 
vapors are generated and the probability of ignition 
is increased. 


The chances of ignition by electrical equipment are 
not as great for Class I! liquids, since their vapors 
normally do not travel as far as Class I liquid vapors. 
Normally, except near points of release, Class IJ 
liquids do not produce vapors of sufficient quantity to 
be considered for electrical classification purposes. 


3.2.4 Class III liquids normally de not produce 
vapors of sufficient quantity to be considered for elec 
trical classification purposes. Class III liquids will 
yelease vapor in the flammable range at their sur- 
faces if heated above their flash points, but the extent 
of the classified location ordinarily will be very small 
and near the point of release. 


3.2.5 A specific classification for crude oil is not 
possible since crude oil is a mixture of hydrocarbons 
or widely varying composition. Some crude oils may 
include volatiles (e.g, butane, propane, or natural 
gasoline}, However, crude oil usually is classified as a 
Class I flammable liquid, and its flash point gener- 
ally is accepted as 20-90°F (-6.7 to 82.2°C). 


8.2.6 To determine properties of specific flamma- 
ble liquids, flammable gases, and volatile solids, refer 
to NFPA No, 325M. 


3.3 Flammable Highly Volatile Liquids 

3.3.1 Highly volatile liquids (HVLs) include liquids 
such as butane, ethane, ethylene, propane, propylene, 
liquified natural gas, natural gas liquids and mix- 
tures of such. Vapor pressures of these liquids exceed 
40 pounds per square inch absolute (276 kilopascals) 
at 100°F (37.8°C). 


3.3.2 Highly volatile liquids vaporize at low tem- 
peratures (have low flash points). When released to 
the atmosphere these liquids vaporize, creating large 
volumes of cooled gases whose densities exceed that of 
air. HVLs should he treated very conservatively in 
considering the extent of the area affected, especially 
when released at or near ground level. Under such 
conditions, the heavy gases can travel along the 
ground for great distances if air currents do not 
assist dispersion. When HVLs are released at higher 
elevations, or are directed upward at substantial 
velocity, diffusion and dilution of the upper-air mix- 
ture are faster. and the distance from the point of 
release where LF'L concentrations are present is less. 


3.4 Flammable Lighter-Than-Air Gases. Petroleum 
facilities frequently handle lighter-than-air natural 
Bases (methane or mixtures of methane and small 
quantities of low-molecular-weight hydrocarbons). 
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Lighter-than-air gases released from an opening often 
will disperse rapidly because of their relatively low 
density and uenally will not affect a9 extensive an area 
as the vapors of flammable liquids or heavier-than-air 
gases. Lighter-than-air gases seldom produce large 
volumes of ignitible mixtures in open locations close to 
grade where most electrical installations are made; 
however, ignitible mixtures can accumulate inside 
enclosed spaces. 


Hydrogen must be given special consideration because 
of its properties of wide explosive-mixture range, high 
flame-propagation velocity, low vapor density, low 
minimum-ignition-energy level, and relatively high igni- 
tion temperature [08°F (585°C)]. 


3.5 National Electrical Code Grouping of Atmos- 
Pheric Mixtures. Equipment must be selected, tested, 
and approved for the specific flammable material 
involved because maximum explosive pressures and 
other characteristics vary widely. To facilitate testing 
and approval, the National Electrical Code groups var- 
jous atmospheric mixtures on the basis of their flam- 
mability characteristics. A partial sting follows; for a 
more complete listing refer to NFPA No. 497M. 


Group A: Atmospheres containing acetylene. 


Group B: Atmospheres such as butadiene”, ethylene 
oxide", propylene oxide*, acrolein*, or 
hydrogen (or gases or vapors equivalent in 
hazard to hydrogen, such as certain manu- 
factured gases). 


Group C: Atmospheres such as cyclopropane, ethy! 
ether, ethylene, hydrogen sulfide, or gases 
or vapors of equivalent hazard. 


“Refer to Article 00-3, Special Preeantion, of NFPA No. 7), 
the National Electrical Code. 


Group D: Atmospheres such as acetone, alcohol, 
ammonia*, benzene, benzol, butane, gaso- 
line, hexane, lacquer solvent vapors, 
methane, naphtha, natural gas, propane, 
or gases or vapors of equivalent hazard. 


The explosive characteristics of mixtures of gases or 
vapors and air vary with the specific material(s) 
involved. For Class [ locations (Groups A, B, C, and D), 
the classification involves determinations of maximum 
explosion pressure, maximum safe clearance between 
parts of a clamped joint in an enclosure, and other 
characteristics of the atmospheric mixture. The mate- 
rials in NFPA No. 497M that are indicated as being 
classified by test were classified by tests in a Wester- 
berg Explosion Test Vessel. The results of the tests on 
many materials are found in Underwriters Laborato- 
ries Inc. Bulletins of Research Nos. 58, 58A, and 58B. 
The materials were grouped based on comparison of 
maximum explosion pressure and maximum experi- 
mental safe gap (MESG) to standard reference test 
materials for each group. Table 3.5 gives the pertinent 
data. 


Most petroleum products are placed in Group D. 
However, ethylene production, catalytic reforming, 
ammonia synthesis, and other processes may involve 
other groups. particularly Groups B and C. Locations 
with large rechargeable batteries (which can discharge 
hydrogen to the atmosphere) should be reviewed for 
possible Group B classification. 


In mixtures of hydrogen sulfide and natural gas, it is 
recommended that the mixture be considered Group D 
if the hydrogen sulfide constitutes less than 26 percent 
of the mixture (by volume). 


In mixtures of manufactured gases, it is recom- 
mended that the mixture be considered Group B if the 
gases contain more than 30 percent hydrogen by 
volume. 


TABLE 3.5 
BASIS OF GROUPING OF CLASS I GASES AND VAPORS 
T Maximum Explosion Pressure 
PSIG 
i Ignition in Primary Ignition in 
Reference Maximum ignition in y ignition 
Group ae Experinvental Test Chamber Conduit 
Material Safe Gap, in. Quiescent Turbulent Quiescent 
A Acetylene 0.003 Figo 260 1140 
B Hydrogen 0.003 136 189 845 
Cc Diethy] Ether 0,012 110 378 200 
LD Gasoline 0.029 L938 156 160 
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SECTION 4 


CLASSIFICATION CRITERIA 


4.1 General. The decision to classify a location is 
based upon the probability that flammable gases or 
vapors may be present. Having decided that a location 
should be classified, and having designated the gas or 
vapor as Group A, B, C, or D, the next step is to desig- 
nate the location as either Division 1 or Division 2. This 
latter step must consider the probability of whether a 
combustible gas or vapor release is likely to occur dur- 
ing narmal operations, or only as a regult of an unusual 
occurrence or abnormal condition. 


4.2 National Electrical Code Criteria, The follow- 
ing basic definitions concerning the classifications of 
areas are the same as those contained in Article 500 of 
NFPA No. 70, the 1990 National Electrical Code, 
except for a few editorial changes for clarity and dele- 
tion of same subject matter not relevant to petroleum 
operations. 


4.2.1 Class T locations are those in which flamma- 
ble gases or vapors are, or may be, present in the air 
in quantities sufficient to produce explosive or igniti- 
ble mixtures. Class I locations include the fotlowing: 


a. Class I, Division 1. Locations (1) in which ignit- 


ible concentrations of flammable gases or vapors 
exist under normal operating conditions; (2) in 
which ignitible concentrations of such gases or 
vapors may exist frequentiy because of repair or 
maintenance operations or because of leakage; or 
(3) in which breakdown or faulty operation of 
equipment or processes might release ignitible 
concentrations of flammable gases or vapors, 
and might also cause simultaneous failure of 
electrical equipment that could become a source 
of ignition. 


This classification usually includes locations 
where volatile flammable liquids or liquified 
flammable gases are transferred from one con- 
tainer te anuther| interior areas where volatile 
flammable solvents are used; locations contain- 
ing open tanks of volatile flammable liqui 
inadequately ventilated locations where flam- 
mable gases accumuiate or volatile flammable 
\iquids stand or eoliect; the interiors of retriger- 
ators and freezers in which volatile flammabie 
materials are stored in open, lightly stoppered, 
or easily ruptured containers; and ali other loca- 
tions where ignitible concentrations of flamma- 
ble vapors or gases are likely to occur in the 
course of normal operations. 


. Class I, Division 2. Locations (1) in which vota- 
tile flammable liquids or flammable gases are 
handled, processed or used, but in which the 
liquids, vapors or gases normally will be con- 
fined within closed cantainers or closed systems 
from which they can escape only in case of 


accidental rupture or breakdown of such con- 
tainers or systems, or in case of abnormal opera- 
tion of equipment: (2) in which ignitible con- 
centrations of gases of vapors normally are 
prevented by positive ventilation, and that might 
become ignitible through failure or abnormal 
operation of the ventilating equipment; or 
(3} that are adjacent to a Class I, Division 1 loca- 
tion (and not separated by a vaportight barcier), 
and to which ignitible concentrations of gases or 
vapors might occasionally be communicated 
unless such communication is prevented by ade- 
quate positive-pressure ventilation from a source 
of clean air, and effective safeguards against 
ventilation failure are provided. 


This classification wsually includes locations 
where volatile flammable liquids or flammable 
gases or vapors are used, but that would become 
ignitible only in case of a malfunction or of some 
unusual operating condition. The quantity of 
ignitible material that might escape in case of 
accident, the adequacy of ventilation (natural or 
artificial), the total area involved, and the record 
of the industry with respect to explosions or 
fires are all factors that merit consideration in 
determining the classification and extent of each 
location, 


4.3 Class I, Division 1 Considerations 


4.3.1 Division 1 locations include areas that are 
likely to have ignitible concentrations of flammable 
gases or vapors present under normal conditions. For 
instance, the presence of flammable gases in the 
immediate vicinity of a tank vent is normal and 
requires a Division 1 classification. However, “nor- 
mal” does not necessarily mean the situation that 
prevails when everything is working properly. For 
instance, a process might be so sensitive to control 
that relief valves frequently open, which could be 
considered normal. If these valves release flammable 
liquids or gases to the atmosphere, the location adja- 
cent ta the point of release should be classified Divi- 
sion 2. However, if the operation of the relief valves 
occurs infrequently under usual conditions, it is not to 
be considered normal. Normal conditions in this con- 
text also cover frequent routine events. For example, 
opening a scraper barrel for inserting or removing a 
scraper is a normal condition. 


4.3,2 There may be cases in which frequent main- 
tenance and repair are necessary. When these cases 
are viewed as normal, and if significant quantities of 
flammable liquids or gases are released as a resuit of 
the maintenance and repair, the location should be 
classified Division 1. However, if the maintenance 
and repairs are required infrequently, the work is to 
be considered abnormal. 
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4.4 Class I, Division 2 Considerations 


4.4.1 Division 2 locations are likely tw have flam- 
mable gases or vapors present only under abnormal 
conditions. As an example, consider an adequately 
ventilated location containing an oil and gas separa- 
tor that releases flammable gases or vapors only 
ander abnormal conditions. In this case, there is no 
Division 1 location. To release gases or vapors, the 
separator or associated equipment would have to 
leak, which would be abnormal. Thus, the vessel and 
its associated peripheral equipment are surrounded 
by a Division 2 location. 


4.4.2 Petroleum handling equipment does Rot fail 
frequently. Furthermore, the NEC requirements for 
electrical installations in Division 2 locations allow 
that a source of ignition may oceur in the event of an 
electrical equipment failure. This also does not happen 
frequently. For example, assume that the electrical 
and petroleum handling equipment each fail at the 
rate of once every 8,000 hours (once per year), The 
prnbahility that both types of equipment will fail 
during the same hour is only one in 64 million. These 
assumed failure rates are deliberately high and the 
failures usually would oceur during a time interval 
shorter than one hour. On a realistic basis, the prob- 
ability of simultaneous failure is very remote; there- 
fore, this consideration often justifies a Division 2 
(versus Division 1) classification. 


44.3 The Division 2 classification also applies to 
the “transition zone” that normally exists between a 
Division 1 jocation and an unclassified lucation. 
Obviously, flammable gases or vapors cannot be pres- 
ent on one side of an imaginary line and never be 
present on the opposite side. There should be a “tran- 
sition zone” where flammable gases or vapors may be 
present under abnormal conditions. These abnormal 
conditions might be, for example, unfavorable air 
currenis or an abnormally large release of flammeble 
material. A vaportight barrier can be used, however, 
to prevent the gas or vapor from spreading. In such 
cases there would not be @ transiliun zune and the 
other side of the barrier would be unclassified, Also, 
as discussed in Paragraph 4.2b, adequate positive 
pressure ventilation from a source of clean air can be 
used to eliminate the transition zone if effective safe- 
guards against failure are provided. 


When a ouilding (or similar enclosed ares) is classi- 
fied Division 1 “to the extent of the building” due to 
specific oil/gas handling equipment enclosed by the 
building. a Division 2 transition zone must be in- 
cluded adjacent to all non-vaportight walls and other 
openings (e.g. doors and windows). If no specific 
transition zone is recommended by Sections A. B or C 
(as applicable), the Division 2 zone should extend as 
follows: 1) in the case of a Division 1 zone surround- 
ing a specific item of equipment, the same distance 
trom the Division 1 - Diyision 2 boundary as the Divi- 
sion 1 zone extends from the specific equipment in 


question, or 2) in the case of a building (or similar 
enclosed area) classified Division 1 to the extent of 
the building, ten (10) feet from the non-vaportight 
wall or opening. 


When a building (or similar enclosed area) is classi- 
fied Division 2 “to the extent of the building” due to 
specific oil/gas handling equipment enclosed by the 
building, it is not necessary to extend the Division 2 
area beyond the building due to non-vaportight walls 
or other openings (e.g., doors and windows) except 
when specific equipment inside the building requires 
classification for distances beyond the openings. How- 
ever, since these openings occasionally may provide 
communication for flammable gases or vapors, for 
enhanced safety it generally is recommended that 
non-explosion-proof arcing or high temperature elec- 
trical equipment not be installed immediately adja- 
cent to such openings. 


Certain openings are designed specifically to vent 
or exhaust potentially flammable gases or vapors 
from buildings {or similar enclosed areas) — eg., 
ridge vents and forced ventilation system exhausts. 
Such openings in buildings should be considered as 
vents and classified accordingly; this requires a Class 
I, Division 1 classification surrounded by an adjacent 
Division 2 transition zone unless otherwise specified 
by Section A, B or C as applicable. The area outside 
such openings in buildings that are classified Division 
2 should be considered Division 2 for five (5) feet past 
the openings unless otherwise specified by Section A, 
B. or C, as applicable, 


4.4.4 Consider the case of a nonenclosed source 
that releases flammable gas or vapor during normal 
operations, The classified area around the source 
would appear as a Division 1 concentric circle around 
the source, This would be surrounded by a concentric 
Division 2 circle. The Division 2 area is the transition 
zone. 


4.5 Unclassified Locations 


4.5.1 Experience has shown that certain locations 
may be unclassified regardless of the ventilation rate, 
since the occurrence of flammable gas or vapor liber- 
ation from some apparatus is so infrequent. Exam- 
ples of such locations include the following: 


(a) Locations where flammable substances are con- 
tained in: 


1. all-welded closed piping systems without 
valves, flanges or similar devices, or 


2. continuous metallic tubing without valves, fit- 
tings, flanges, or similar devices. 


(b) Locations where flammable liquids, gases oF 
vapors are transported or stored in certain con- 
tainers or vessels (Refer to NFPA recommenda- 
tions and DOT regulations specifying containers 
for flamenable liquids and gases). 
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4.5.2 Locations surrounding continuous or ister- 
mittent ignition sources, such as unprotected fired 
vessels and flare tips, may be unclassified. 


NOTE: /t may be prudeni te classify portions of 
these locations, For example, electrical equipment 
may be exposed to flammable gas during a purge 
cycle of a fired heater or furnace, The tack of elassi- 
fication around unprotected fired vessels and flare 
tips does not imply the safe placement af fired ves- 
sels and flare tips in the prozimity to other equip- 
ment because unprotected fired vessels and flare 
tips are themselves sources of ignition. 


4.5.3 Other nonenclosed locations that contain 
hydrocarbon handling apparatus may be unclassified. 
See Section A. B or C. a8 applicable. 


NOTE: The examples listed in Sections A, B, and 
C consider only the specific equipment discussed 
and do not take into account the possible influence 
of adjacent areas classified due to other equipment. 


4.6 Ventilation 
46.1 General 


4.6.1.1 The decision to classify a location as Divi- 
sion 1, Division 2, or unclassified, depends in part 
on the degree of ventilation of the location. 


4.6.1.2 Providing ventilation to allow the reclas- 
sification of an enclosed area from classified to 
unclassified is not allowed in enclosed areas con 
taining devices handling hydrocarbons. Equipment 
as described by Section 4.5.1 and hydroearbon- 
fueled prime movers not exceeding 7500 horse- 
power per unit (Reference NFPA No. 37) are 
excluded. 


4.6.1.3 Fixed open louvers, open grating, and the 
like, may be considered the same as open floors, 
roofs, or walls, Adjustable fouvers that can be 
closed should be considered the same as closed 
floors, roofs, or walls for ventilation purposes. It is 
realized that floors, roofs, and walls will contain 
structural members, columns, and the like that are 
not equivalent to open grating and louvers; when 
such constitute less than 15 percent of the total 
area, they may be disregarded for ventilation 
degree determination. 


4.6.14 In general, 2 naturally ventilated location 
(building. room. or space) should be substantially 
open and free from obstruction to the natura] pas- 
sage of air through it, vertically or horizontally. 
Such locations may be roofed and/or partially 
closed on the sides. 


4.6.2 Adequate Ventilation 


4.6.2.1 Definition and General, Adequate venti- 
lation is defined as ventilation (natural or artificial) 
that is sufficient to prevent the accumulation of 


significant quantities of vapor-nir mixtures in con. 


centration above 25 percent of their lower flam- 
mable (explosive) limit (LFL). Refer to the 1990 
edition of NFPA No. 30 for additional details. 


The source of air used for ventilation should be 
from an area classified no higher than the desired 
ciassification; for example, air from a Division 1 
area may not be used to ventilate a Division 2 area. 
{ft practical, the snurce of ait should be from an 
unclassified area. 


In determining adequate ventilation, the gas/ 
vapor concentration can be considered to he hama- 
geneous. although it is recognized that there may 
be small “pockets” of higher concentrations near 
sources of release. 


46.2.2 Methods of Achieving Adequate Venti- 
lation 


4.6.2.2.1 General. Several methods of achiev- 
ing adequate ventilation are listed below. The list 
is not intended to be all-inclusive. Any method 
untized is required to satisfy buth (u) und (b) 
below, os applicable, 


a. For flammable liquids with heavier-than-air 
vapors, ventilation must be arranged to venti- 
late ali areas (particularly floor areas) where 
flammable vapors might collect; and 


a 


For tighter-than-air gases, roof or wall open- 
ings must be arranged to ventilate ali areas 
(particularly ceiling areas) where gases might 
collect. 


NOTE: Reference Section 5.2.2 


4.6.2.2.2 Enclosed areas (rooms, buildings, or 
spaces) that are provided at least 1.0 cubic foot of 
air volume flow per minute per square foot of 
floor area, but at least six (6) air changes per 
hour, can be considered as adequately ventilated. 
This ventilation rate can be accompiished by 
either natural or ciechwnical means. 


4.6.2.2.2.1 “Floor area” is the maximum area 
of any horizontal plane intersecting an enclosed 
area. 


4.6.2.2.2.2 Recirculation of inside air is per- 
mitted if, 

a. the recirculated air is monitored continu- 
ously with a gas detection system meeting 
the requixements of Section 4.8.20 through i, 
and, additionally, 


D. the gas detection system is designed to 
automatically stop recirculation, provide an 
alarm (audible or visual, as most appro- 
priate for the ares), and provide exhaust (at 
a minimum rate as described in Par. 
4.6.2,2.2) to the outside if vapor-air mixtures 
in concentration over 20 percent of their 
iower flammable limit (LF'L) are detected. 
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NOTE: Sufficient dilution air must be added 
to the space in question to ensure that the con- 
centration of flammable vaporigas is main- 
tained below 26 percent of the Lower flamma. 
ble limit (LFL) for alt but abnormal con- 
ditions. 


4.6.2.2.3 For naturally ventilated enclosed 
areas (e.g. buildings), air flow due to thermal 
forces (stack effect) provides adequate ventilation 
if the inlet and outlet ventilation openings are 
properly sized and lorated. When determining 
adequate ventilation for enclosures using the 
mathematical analysis following, a safety factor 
of two should be used, increasing the minimum 
caleulated air flow rate required to 12 air changes 
per hour, The minimum area for inlet and outlet 
opertings in buildings to obtain a complete change 
of air each five minutes (12 air changes per hour) 
can be calculated from the following equations 
{4.6-1 and 4.6-2) if there ig no significant building 
inteenal resistance, and the inlet and outlet open- 
ings are vertically separated and on opposite 
walls. It is recommended that this method of cal- 
culating adequate ventilation be limited to 
enclosed areas (¢.g., buildings} of 1,000 cubic feet 
or less. 


Provisions need to be made for the introduction 

of air in a manner to properly distribute ventila- 
tion; that is, air should not be permitted to flow 
directly fram the air inlet to the air outlet (short. 
cirenited) without removing air previously within 
the enclosure, or from thé air outlet back into the 
air inlet. 
NOTE: The specific equations below will determine 
the minimum area for inlet and outlet openings to 
provide a complete change of air each five minutes 
as recommended above. If a different time to 
exchange the inside air is desired, Equation 4.6-1 
can be adjusted in an inverse linear manner; for 
example, openings half as large would be required 
for a complete change of air each ten minutes. Ae 
T; approackes T, the stack effect is reduced. 


v 


BA ee Ee 
1200 J A(T; -TT, 

where: 

A = Free area of inlet (or outlet) opening(s), in 
square feet (includes a 50 percent effec 
tiveness factor) 

v = Volume of building to be ventilated, in 
cubie feet, 

T, = Temperature of indoor air, in degrees 


Rankine (degrees Fahrenheit plus 460) 


“Equation derived from 1985 ASHRAE Handbook of Funda 
mentais, Chapter 22, using Equations (5) and (10), assuming 
an air change every five minutes. Reference the above Hand 
book, Chapter 22. for additional information on naturally 
ventilated buildings. 


INCREASE IN PERCENT 


a = Temperature of outdoor air, in degrees 
Rankine 


NOTE: Eq. 464 applies when T, >P,. if T) <Ty 
replace T, with T, and replace T,, with 7. 


NOTE: The free erea (A) determined in Eg. 4.6-1 
assumes that the free area of the inlet is equal to the 
free area of the outlet. If the areas are not equal, use 
the smaller of the two areas and refer to Figure 7, 
Chapter 22, of the 1985 ASHRAE Handbook of 
Fundamentals, reproduced below as Figure 4.6. The 
area of the openings (A) as determined from equation 
4.6-1 can be reduced by the same percentage as the 
“inerease in percent” obtarned from Figure 46, 
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FIG. 46 
INCREASE IN FLOW CAUSED BY EXCESS OF 
ONE OPENING OVER ANOTHER 


pe an Eq.4.6-2 
T+ (A1/AgF (Ti/To}), 

where: 

h = Height from the center of the lower open- 
ing to the Neutral Pressure Level (NPL), in 
feet. The NPL is the point on the vertical 
surface of a building where the interior 
and exterior pressures are equal. 

H = Vertical distance (center-to-center) between 
A; and Ag, in feet 

A, = Free ares of lower opening, in square feet 

Ay = Free area of upper opening, in square feet 


NOTE: Eq. 4.6-2 applies when T; >T,, Uf T; <Typ the 
ratio T,/T,, should de inverted. 


‘A sample calculation for determining the minimum 
number of Inuvera requirad for adequate ventilation 
in a building {using equations 4.6-1 and 4.6-2) is 
given in Appendix A. 
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4.6.2.2.4 Buildings or partially enclosed areas 
are considered adequately ventilated because of 
their construction characteristics if they comply 
with one or more of the following: 


a. A building or area having a ceiling with walls 
comprising 50 percent or less vertical wall 
area than the total wail area possible is consid- 
ered to be adequately ventilated (regardless of 
the type of floor). 


b. A building or area is considered to be ade- 
quately ventilated provided it has neither a 
floor {for example, the floor is grating) nor a 
ceiling. 


«. A building or area is considered to be ade- 
quately ventilated provided it is without a ceil- 
ing, and provided that the vertical walls com- 
prise 75 percent or less of the total wali area 
possible from the floor to the top of the highest 
vertical wall. 


4.6.2.2.5 Enclosed areas can be considered as 
adequately ventilated if the ventilation rate pro- 
vided is at least four times the ventilation rate 
required to dilute the anticipated fugitive emis- 
sions to below 25 percent LFL. datermined by 
detailed calculation as per Appendix B. If 
Appendix B calculations yield less than three air 
changes per hour, it is recommended that moni- 
toring be provided to assure that less than 25 
percent LF'L is maintained. This ventilation rate 
can be accomplished by either natural or mechan- 
ical means. 


Recirculation of inside air is permitted if: 


a. the recirculated air is monitored continuously 
with a gas detection system meeting the 
requirements of Section 4.8.2a through i, and, 
additionaily, 


b. the gas detection system is designed to auto- 
matically stop recirculation, provide an alarm 
(audible or visual, as most appropriate for the 
area), and provide exhaust (at a minimum 
rate as described above} to the outside if 
yapor-air mixtures in concentration over 20 
percent of their lower flammable limit are 
detected. 


NOTE: Sufficient dilution air must be added to 
the space in question to ensure that the concen- 
tration of flammable vapor/gos is maintained 
below 28 percent of the lower flammable limit 
{LPL} for all but abnormal conditions. 


4.6.3 Inadequately Ventilated Areas 


4.6.3.1 Inadequately ventilated areas are defined 
as rooms, buildings, or spaces that do not have a 
natural or a mechanical ventilstion systern provid- 
ing for adequate ventilation as defined in Section 
4.6.2, 


4.6.3.2 It is possible to have portions of buildings 
adequately ventilated while other portions are in- 
adequateiy ventilated. Kor example, the iower por- 
sion of a compressor building (shed) without walls 
(from the floor) might be adequately ventilated, 
while the upper portion of the shed (particularly if 
without ridge vents or the iike) might be inade- 
quately ventilated. 


4.7 Adjacent Areas 


4.7.1 A nonenclosed adequately ventilated area 
that is adiacent to a classified area. and which is not 
separated from the classified area by a vaportight 
barrier, should be classified to the extent designated 
by Section A, B or ©, as applicable, Reference Figure 
47a. 


4.7.2 An enclosed area that is adjacent to a classi- 
fied area, and which is separated from the classified 
area by a vaportight barrier, is unclassified, consider- 
ing only the external source. Reference Figure 4.7b. 


4.7.3 An enclosed area Lhat is adjageut to # classi-~ 
fied area, and which is not separated from the classi- 
fied area by a vaportight barrier, should be eiassified 
the same as the highest classification included, Refer- 
ence Figures 4.70 and 4.70. 


4.7.4 It may be possible to reduce the classification 
of enclosed areas adjacent to classified areas if the 
enclosed area is purged in accordance with NFPA 
No. 496, 


4.8 Use of Combustible Gas Detection Equipment 


4.8.1 Provided the conditions of Par. 4.8.2 are met, 
the installation of combustible gas detection equip- 
ment can be a basis for the following: 


a. An inadequately ventilated area containing equip- 
ment that could release flammable gas or vapor 
can be designated as Division 2. 


NOTE: f an area contains equipment that may 
release flammable gases or vapors within the area 
during normal operations, gas detectors are not a 
Seasibie alternative untess some degree of ventilation 
ia provided since frequent alarms and/or equipment 
shutdowns likely will occur. 


b, The interior of a building (or similar area) that 
does not contain a gas source can be considered 
unclassified, even though a door or similar pierced 
portion or ali of the outside of the building is 
located in a Division 2 area, provided the building 
is of a type construction that is essentially vapor- 
tight; that js, the building will not ailow the entry 
of significant quantities of outside atmospheric 
pressure gas. Buildings made of fiberglass (molded 
fiberglass or fiberglass sprayed over wood) or seal- 
welded steel plate normally are used to meet this 
eriteria, but other construction methods may be 
equally satisfactory. Penetrations should be min- 
imized — normally limited to a personnel entry 
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door(s), electrical cables, an air conditioning 
unit(s}, and the like. The buildings should contain 
no windows that can be opened, and the personnel 
entry dooris) should be provided with adequate 
gaskets or weather stripping. Openings for air 
conditioning units and windows should be ade- 
quately caulked or otherwise made vaportight. Air 
conditioning equipment must not introduce outside 
air into the building. Cable entries should be made 
in a vaportight manner. 


SOURCE 


/— AREA CLASSIFIED DUE 
TO SOURCE OUTSIDE 
NONENCLOSED AREA 


ADEQUATELY VENTILATED 
NONENCLOSED AREA 


NON~VAPORTIGHT 
BARRIERS 


wsion 1 (72 oision 2 


FIG. 4.7a 
ADEQUATELY VENTILATED NONENCLOSED 
AREA ADJACENT TO A CLASSIFIED AREA 


SOURCE 


AREA CLASSIFIED DUE 
TO SQURCE OUTSIDE 
ENCLOSED AREA 


ENCLOSED AREA 
— 


VAPORTIGHT 
BARRIERS 


BQ omsion 1 OIMSION 2 


FIG. 4.70 
ENCLOSED AREA ADJACENT TOA 
CLASSIFIED AREA 


4.8.2 Criteria for the use of combustible gas detec- 
tion equipment to meet the objectives of Par. 4.8.1 
follows; 

a. The gas detectors are of a stationary type, per- 
manently mounted; portable units will not satisfy 
this requirement. 


b, The gas detection equipment is of a type approved 
or listed by a nationally recognized testing labora- 
tory (NRTL). It is recommended that equipment 
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FIG. 4.7¢ 
ENCLOSED AREA ADJACENT TO 
A CLASSIFIED AREA 
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FIG. 4.74 
ENCLOSED AREA ADJACENT TO 
A CLASSIFIED AREA 
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meet ISA 512.13, Part I, Performance Require- 
ments, Combustible Gas Detectors. 


. An adequate number of sensors is installed to 


ensure the sensing of combustible gas in the build- 
ing/area in all areas where such gas might 
accumulate. 


|. Sensing a gas concentration of 2) pereent LFL 


{maximum) should activate a local alarm (audible 
or visual, as mast appropriate for the area). 


. Sensing a gas concentration of 40 percent LFL 


(maximum) or a gas detector system maifunction 
should disconnect power from all electrical devices 
in the area that are not suitable for the area clas- 
sification without gas detectors, The power dis- 
connecting device(s} should be suitable for Class I, 
Division 1 if located inside the building/area; if 
the disconnecting device(s) is located outside the 
building/area, it should be suitabie for the area in 
which it is located. Redundant/duplicate compo- 
nents (such as sensors} may be installed to avoid 
disconnecting electrical power when single com- 
ponent malfunctions are indicated. 


The gas detectors shall be calibrated at a fre- 
quency in accordance with the manufacturer's 
recommendations, but at least once every three 
months. Calibration shail be performed by actual 
exposure of the sensor to a known mixture (nomi- 
nal 50 percent LFL recommended) of methane or 
other gas anticipated, in accordance with the 
tanufacturer’s recommendations. 


g. User-provided systems bypassing the disconnect- 
ing or other “corrective action” devices (but not 
audibie/visual aiarm devices) to allow calibration 
and maintenance are permitted, provided the 
bypass system is utilized only during calibration 
or maintenance operations, and only while the 
area is manned by personnel who are qualified to 
take gorrective action should there be a maifune- 
tion in process, storage, transfer, or similar equip- 
ment whieh potentially might release flammable 
gas or vapor into the area. Any systems in the 
bypass mode must be made continuously obvious 
(audibly or visually) to operating personnel. 


hh. The building/area contains no accessible electricai 
heated parts/components (not enclosed in explosion- 
proof enclosures) that may operate at a tempera 
ture equal to or above 80 percent of the ignition 
temperature (expressed in degree C} of the gas or 
vapor involved unless the component has been 
verified by a nationally recognized testing labora- 
tory to operate below the ignition temperature of 
the gas or vapor. (The part/component could 
remain at or above the ignition ternperature for 
some time after de-energization.) 


i. It is recommended that gas detectors be installed, 
operated, and maintained in accordance with ISA 
RP 12.13, Part I, Instatlation. Operation and 
Maintenance of Combustible Gas Detection [n- 
struments. 
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SECTION 5 
EXTENT OF A CLASSIFIED LOCATION 


5.1 General 


5.1.1 Locations are classified solely for the selec- 
tion and installation of electrical equipment. 


5.1.2 The volume of liquid or gas that could be 
released, and the rate at which it could be released, 
are of extreme importance in determining the extent 
of a classified location, and thie consideration necessi 
tates the greatest application of sound engineering 
judgment, It is possible to acquire an exaggerated 
concept of the extent of classified locations. 


5.2 Outdoor Locations 


5.2.1 In the absence of walls or other barriers, and 
in the absence of air currents or similar disturbing 
forces, it must be assumed that a gas or vapor wil! 
disperse uniformly in all directions, as governed by 
the gas or vapor density and velocity (that is, heavier- 
than-air vapors principally downward and outward: 
lighter-than-air gases principally upward and 
outward). 


5.2.2 For heavier-than-air vapors released at or 
near grade level, the locations where potentially 
ignitible concentrations are most likely to be found 
are below grade; those at grade are next most likely; 
and as the height above grade increases, the potential 
decreases. In open locations away [run the immediate 
point of release, freely drifting heavier-than-air 
vapors from a source near grade seldom are above 
the lower flammable limits at elevations more than a 
few feet above grade. For tighter-than-air gases the 
opposite is true; there is little potential of an ignitible 
mixture below grade, and greater potential above 
grade. 


NOTE: Gases, vapors and combinations of gases and 
vapors muot be carefully analyaod to determine whether 
they are heavier. or lighter-than-air under all operat. 
ing conditions, Mixtures often contain both lighter- 
than-air and heavier-than-air components. 


5.2.3 Elevated or below grade sources of gas or 
vapor release, or release of gas or vapor under pres- 
sure, may substantially alter the outline of the limits 
of the classified location. Also, low velocity movement. 
feg., & very mild breeze) may extend these Yimits in 
the direction of air movernent. However, higher veloc- 
ity air movement (eg., a stronger breeze) can so 
acrelerate the dispersion of gasea or vapnrs that the 
extent of the classified location would be greatly 
reduced. Thus, dimensional limits recommended for 
Division 1 or Division 2 focations are based on expe- 
rience, as well as theoretical diffusion of gases or 
vapors of the types prevalent in petroleum operations. 


5.2.4 Air currents and volatility combine to affect 
the extent of a classified location, Vapors are rapidly 
dispersed in a wel] ventilated location: for this reason. 
outdcor locations and locations having ventilation 
equivalent to normal outdoor conditions often can be 
classified a3 Division 2 or unclassified. However, 
where ventilation is inadequate, vapor-air mixtures 
are more likely to reach flammable limits, and the 
situation may justify a larger classified area. 


5.3 Enclosed Locations. Some enclosed locations 
fe.w.. large buildings) used for diverse petroleum opera- 
tions have mechanical ventilation provided. Also, con- 
struction design may permit a substantial degree of 
natural ventilation that when coupled with such factors 
as volumetric content of the enclosed location, floor 
area, lineal dimensions of walls, and ceiling height. 
could justify considering that enclosed location as ade 
quately ventilated. If adequate ventilation is provided, 
mechanically or naturaily, many enclosed locations may 
be classified Division 2 instead of Division 1. A careful 
evaluation of prior experioncs with the same or similar 
types of installations, including the temporary use of 
tarpaulins or similar devices as windbreaks, should 
always be a part of the classification criteria, 
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SECTION A 
RECOMMENDATIONS FOR DETERMINING DEGREE AND EXTENT OF 
CLASSIFIED LOCATIONS IN PETROLEUM REFINERIES 


A.l Introduction 


A.1.1 This section presents guidelines for classify- 
ing locations for electrical installations at refinery 
facilities. The guidelines cover onshore refinery facili- 
ties handling flammable liquids or gases. Refinery 
facilities coverad may include pump and comprasinr 
stations, storage facilities, manifold areas, valve sites 
and refinery right-of-way areas. 


A.1.2 The following recommendations for deter. 
mining the degree and extent of classified locations 
have been developed by survey and analysis of the 
practices of a large segment of the petroleum refin- 
ing industry, by use of available experimental data, 
and by careful weighing of pertinent factors such as 
the number of potential sources and the volume of 
possible release. These recommended limits of classi- 
fied locations for refinery installations may be more 
restrictive than are warranted for non-refining types 
of facilities handling hydrocarbons. In this sense, the 
recommendations are considered conservative. 


ALB Refinery processing facitities consist of spe- 
cialized equipment within which liquids or vapors 
are continuously processed at high rates and at ele- 
vated temperatures and pressures. Both chemical and 
physical changes occur in these materials, and during 
abnormal conditions the composition and properties 
of stocks may change drastically. These conditions, 
together with considerations of operating continuity, 
dictate standards of refinery design that may not be 
warranted in other operations of the petroleum indus- 
try. However, although these recommendations are 
applicable primarily to refinery areas, it is recog- 
nized that a modern refinery includes facilities other 
than those traditionally associated with refining 
operations. Often petrochemical and chemical facili- 
ties are interrelated both physically and by process 
procedure with refining equipment. The practices 
recommended in this section can be applied to these 
additional facilities to the extent that such physical 
relationships or process similarities exist. 


A.L4 In setting limits of classified locations, it 
generally is assumed that the flammable gases are 
hesvier-than-air. Classification on this basis is nor- 
mally conservative for Jighter-than-air gases such as 
hydrogen. However, some modification of the limits 
may be necessary to accommodate certain situations 
involving lighter-than-air gases. 


A.LS Experience has shown that the occurrence of 
flammable material liberation from some operations 
and apparatus is so infrequent thst it is not necessary 


to classify the surrounding areas, An example of such 
an area is an adequately ventilated location where 
flammable substances are contained in suitable, well- 
maintained closed piping systems that include only 
the pipe, fittings, flanges. meters, and email valves. 


A.2 Recammendations. Modifieations of the racom- 
tnendations given in A.2.1 and A.2.2 may be necessary 
if conditions are other than average. 


A.2.1 Where heavier-than-air flammable gases are 
handled or stored — 


1. In closed systems within adequately ventilated 
refinery process locations, refer to Figures A.t and 
A. 


a. Extent of Division 1: Negligihle for abnve-grade 
locations; entire area to open, below-grade loca- 
tions such as pits, sumps, and trenches. This 
should not be interpreted to mean the earth 
itself is hazardous. However, manholes and 
buried conduits may collect flammable liquids 
or gases which can then be conducted to other 
Vocations unless prevented by proper sealing, 
purging, or water flooding. 


b. Extent of Division 2: Use clearances given in 
Figures A.land A.2. 


2, Within inadequately ventilated refinery process 
areas, refer to Figure A.3. 


a. Extent of Divivion i: Use distances in Figure 
A.3. 


b. Extent of Division 2: Use distances in Figure 
AS. 


3. In tanks within adequately ventilazed areas, refer 
to Figure A.4. 


a. Extent of Division 1: Vapor space within tanks 
and immediate vicinity of vents; otherwise 
negligible. 


b. Extent of Division 2 Use distances in Figure 
AA 


4, On loading racks, refer to the latest edition of 
NFPA No, 30, and Figures A.Ul thru Ald. 


5, In separators, dissolved air flotation units, and bio- 
logical oxidation units, refer to Figure A 8. 


e 


In cooling towers, refer to Figure AS. 


a 


In refinery marine terminals, refer to Figure 
Al. 
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22 = stat : 
NOTE: The source of gas is primarily from tanker a. Extent of Division t: Normally no Division 1 
for barge) cargo tank vents and ullage (gauging/ unless gases may be trapped. There is little or 
sampling) openings during loadiny und welvudiny. no potential hazard at or below grade. 

These criteria do not apply if gases/vapors are not 4 : fies 
vented (for example, when unloading without cargo b ens of Division 2: Use distances in Figure 
tank ballasting). The extent of the classified area is bi . oF rooted loctions suck as compressor 
dased om the longest tanker that the berth can Shelters, use distances given in Figure 4.5. 
accommodate. When water ievel changes may result 2. In closed systems within inadequately ventilated 
in gases from cargo tank vents or ullage openings vefinery process areas, refer to Figures A.3 and 
collecting underneath the berth deck, consideration AS, 
should be given to classifying this space a Division ae 
1 location. a. Extent of Division 1: The entire enclosed volume 
to the extromity of the confining walls. 
A.2.2 Where lighter-than-air flammable gases are b. Extent of Division 2: Modify Figure A3 dy 
handled — using 10 feet (3 meters) horizontal distance 
from the walls only [ignore 50 feet (15 meters) 
1. In closed systems within adequately ventilated horizontal distance from source of the gas] and 
refinery process areas, refer to Figures A.6 and 15 feet (4.5 meters) vertical clearance above the 
AT roof. For compressor shelters, refer to Figure A.6. 
SOURCE | 
GRADE 


Sa CANT PWR AS PRA Ca 


BELOW GRADE LOCATION 
SUCH AS A SUMP OR TRENCH 


BEY ovision 1 


q ADDITIONAL DIVISION 2 AREA 
~ SUGGESTED WHERE_LARGE 


RELEASES OF VOLATILE 
PRODUCTS MAY OCCUR 


Note: Distances given are for typical refinery installations: they must be used with judgment. with consideration given to all factors 
discussed in the text. In some instances, greater or lesser distances may be justified. 


FIG. Al 
ADEQUATELY VENTILATED PROCESS AREA WITH HEAVIER-THAN-AIR 
GAS OR VAPOR SOURCE* LOCATED NEAR GRADE 


"See “Definitions” 
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BELOW GRADE LOCATION 
SUCH AS & SUMP OR TRENCH 


BS DIVISION t DIVISION 2 


ADDITIONAL DIVISION 2 AREA 
-SUGGESTED WHERE LARGE 
RELEASES OF VOLATILE 
PRODUCTS May OCCUR 


Note: Distances given are for typical refinery installations: they must be used with judgment, with consideration given to all factors 
‘Sigeussed in the text. In some instances. greater or lesser distances may be justified. 


FIG. A.2 
ADEQUATELY VENTILATED PROCESS AREA WITH HEAVIER-THAN-AIR 
GAS OR VAPOR SOURCE* LOCATED ABOVE GRADE 


SOURCE INSIDE. ENCLOSURE: 


AREA OF INADEQUATE: 
VENTILATION 


DIVISION 7 ZF DMISION 2 


ADDITIONAL DIVISION 2 AREA 
- SUGGESTED WHERE LARGE: 
RELEASES OF VOLATILE GAS 
OR PRODUCTS MAY OCCUR 


Not 
L “Aprly horizontal distances of 50 feat from the source of gas or vapor or 10 fest beyond the perimeter of the building. whichever is 
greater, except that beyond unpierced vaportight walls the area is unclassified. 

2. Distances given are for typical refinery inatallations: they must be used with judgment, with consideration given to all factors dis- 
ceassed in the text. 

FIG. A3 
INADEQUATELY VENTILATED PROCESS AREA WITH HEAVIER-THAN-AIR 
GAS OR VAPOR SOURCE* 


“See “Definitions” 
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TANK WITHIN DIKE TANK WITH REMOTE IMPOUNDING 


6' RADIUS AROUND VENT 
OR GAUGE HATCH 


UNCLASSIFIED 


DRAINAGE PATH TO 
REMOTE IMPOUNDING AREA——= 


GRADE 


BELOW GRADE LOCATION 
SUCH AS A SUMP OR TRENCH 


RS DIVISION 1 P77] owision 2 


Note 1: For floating-roof tanks, the area above the tank roof and within the shell is classified Division 1. 

Note 2: High filling rates or blending operations involving Class I liquids may require extending the boundaries of classified areas. 

Note 3: Distances given are for typical process areas and oil and gas handling facilities; they must be used with judgement, with con- 
sideration given te all factors discussed in the text. 


VOLATILE Ol. STORAGE TANK 


DRAINAGE PATH TO 
REMOTE IMPOUNDING AREA FROM VOLATILE O'L STORAGE TANK ———» 


DIKE 


REMOTE 
IMPOUNDING 


VEE TROUGH DRAINAGE RaTH 


SECTION AA 


LZ OWISION 2 


Note: Distances are for typical process areas and oil and gaa handling facilities; they must be used with judgement, with consideration 
given to all factors discussed in the text. 


FIG. A.4 
REFINERY TANK WITH HEA VIER-THAN-AIR GAS SOURCE 
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FF owsen 2 


Note: Distances given are for typical refinery installations; they must be used with judgment, with consid- 
‘eration given to all fa is in the text. 


FIG. AS 
ADEQUATELY VENTILATED COMPRESSOR SHELTER WITH LIGHTER-THAN-AIR 
GAS OR VAPOR SOURCE* 


*See “Definitions” 
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AREA OF 
INADEQUATE 
VENTILATION 


15) MAXIMUM, 
‘OR TO GRADE 


GRADE 


BS ONISION + EZ DIVISION 2 


Nate: Distances given are for typical refinery installations: they must be used with judgment, with consid- 
eration given ta all factors discussed in the text. 


FIG. AG 
INADEQUATELY VENTILATED COMPRESSOR SHELTER WITH LIGHTER-THAN-AIR 
GAS OR VAPOR SOURCE* 


Note: Distances given are for typical refinery installations: they must be used with judgment, with consid- 
eration given to all factors discussed in the text. 
FIG, A.7 
ADEQUATELY VENTILATED PROCESS AREA WITH LIGHTER-THAN-AIR 
GAS OR VAPOR SOURCE* 


"See “Definitions” 
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SURFACE OF CONTENTS 


UNIT SEPARATORS, PRESEPARA | GHS, AND SEPARATORS (NOTE 3) 


NSane 


SURFACE. OF CONTENTS —~ 


DISSOLVED AIR FLOATATION (DAF} UNITS (NOTE 3) 


GRADE, 


SURFACE OF CONTENTS | ee 


UNDERGROUND COVERED SUMP OR OILY WATER SEPARATOR IN ADEQUATELY VENTILATED AREA 


Bsa ovision 7 owision 2 
Notes: 


1. The extent of the classified areas shown shall be modified as required by the proximity of other potential sources of release or 
of nearby obstructions, such as dikes or hills, that would impede dispersal of vapors. Distances given are for typical refinery 
installations; they must be used with judgment, with consideration given to all factors discussed in the tax 

2. This dimension usually varies frorn 10 feet to 26 feet dependent on the volume of the volatiles, 

3. Applies to open top tanks or basins. Classify closed tank units per Figure A. 

4. Distance above top of basin or tank. Extend to grade for basins or tanks located above ground. 


FIG. AB 
SEPARATORS, DISSOLVED AIR FLOATATION (DAF) UNITS, AND 
BIOLOGICAL OXIDATION (BLOX) UNITS 
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RETURN HEADER 
HYDROCARBON 
VENT LINE 


Ee 


Sg 
By DMsON: YZ oivision 2 


Notes: 

1 It is recommended that electrical equipment be located away from the vent area. 

2. Reversal of the fans and excessive carryover from exchanger leaks are the reason for classifying the 
pump pit Division 2. 


FIG. AD 
MECHANICAL DRAFT COOLING TOWER HANDLING PROCESS COOLING WATER 


OPEN SUMP IN DECK 
FOR DRAINING LINES 
AND HOSES 


50’ 


SHORE 
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MATERIAL: Liquetied Gae 
Coms 


TANK CAR/TANK TRUCK LOADING AND UNLOADING VIA 
CLOSED SYSTEM. TRANSFER THROUGH DOME ONLY. (NFPA 497A) 


Vapor return ling Liquid transfer line 


Division 2 


MATERIAL: Flammable Liquid 


TANK CAR/TANK TRUCK LOADING AND UNLOADING VIA 
CLOSED SYSTEM. TRANSFER THROUGH DOME ONLY (NFPA 497A) 
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Vapor return Hine 


Liquid transfer line: 


Division 2 


MATERIAL: Flammable Liquid 


FIG. A.13 
TANK CAR/TANK TRUCK LOADING AND UNLOADING VIA 
CLOSED SYSTEM. BOTTOM PRODUCT TRANSFER ONLY. (NFPA 497A) 


4 o - 


YY 


. . 
2. 


Balow grade location such as sump 
FS pivision 1 LA division 2 


MATERIAL: Fiammabie Liquid 


FIG, A.l4 
NK CAR/TANK TRUCK LOADING AND UNLOADING VIA 
OPEN: SYSTEM. TOP OR BOTTOM PRODUCT TRANSFER. (NFPA 497A) 
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SECTION B 
RECOMMENDATIONS FOR DETERMINING DEGREE AND EXTENT 
OF CLASSIFIED LOCATIONS AT DRILLING RIGS AND PRODUCTION 
FACILITIES ON LAND AND ON MARINE FIXED AND MOBILE PLATFORMS 


B.1 General 


a. This section presents guidelines for classifying 
locations for electrical installations at locations 
surrounding oil and gas drilling and workover 
rigs and facilities on land and on marine fixed and 
mobile platforms where flammable petroleum gas 
and volatile liquids are produced, processed, 
stored, transferred, or otherwise handled prior to 
entering the transportation facilities. 


s 


The following recommendations for determining 
the degree and extent of classified locations are 
specific examples of situations commonly encoun- 
tered in producing and drilling operations and 
have been developed by experience in the industry. 
Application of these examples to similar, though 
not identical, situations should be made with 
sound engineering judgment, employing material 
presented in this recommended practice and other 
publications, Specific examples listed consider only 
the item discussed and do not take into account the 
possible influence of adjacent areas classified due 
to other equipment. 


e. High pressures, potentially large releases, and 
HVLs may justify greater dimensions for elassi- 
fied locations than those shown. 


B2 Drilling Areas. Drilling areas considered for 


classification by this section include the following: 


© Rig floor and substructure areas 
* Mud tank 

® Mud ditch, trench, or pit 

* Mud pump 

© Shale shaker 

© Desander or desilter 

© Degasser 

* Diverter line vent 

© Blowout Preventer (BOP) 


B3 Production Facilities. Production facilities con- 


sidered for classification by this section include the 


fol 


Nowing: 
© Producing oil and gas wells 
© Flowing wells 
* Surface safety valve 


® Sample valves, jnstrument drain valves, gauge 
valves, and similar devices 


© Wireline lubricator 


© Artificially lifted wells 
© Beam pumping well 
© Electric submersible pumping well 
© Hydraulic subsurface pumping well 


* Gas lift well 


® Injection wells 
© Flammable gas or liquid 


* Nonflammable gas or liquid 
© Multi-well installations 


© Oil and gas processing and storage equipment 
® Flammable liquid storage tank 
* Combustible liquid storage tank 
® Hydrocarbon pressure vessel 
* Header or manifold 
+ Fired equipment 
# Vents 
© Relief valve 
+ Launcher or receiver 
© Ball or pig launcher or receiver 


* Through flow line (TFL) tool launcher or 
receiver 


© Dehydrator, stabilizer, and hydrocarbon recov- 
eryunit 


© Automatic custody transfer (ACT) unit 


* Flammable gas-blanketed and produced water- 
handling equipment 


* Gas compressor or pump handling volatile, 
flammable fluids 


* Hydrocarbon-fueled prime movers 
* Instruments 
© Not operated by Bammable gas 
© Operated by flammable gas 
* Sumps 


* Drains 
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# Valves and Valve Operators Figure B.ta are considered to satisfy the 


© Block valves and check valves 
© Process control valves practice. 


© Valve operators 


n 


© Sample valves, instrument drain valves, 
gauge valves, and similar devices 


B.4 Drilling Wells. Areas surrounding wells being operations. 
drilled or being serviced by drilling rigs are classified 
as follows: 4 : 
(2) When the derrick is enclosed (open top) with 
R.4a Rig Floor and Substructure Aroa adequate ventilation and the substructure is 
Ay : . inadequately ventilated, the areas are classified 
(1) When the derrick is not enctosed or is equipped as shown in Figure B.1b. 
with a “windbreak” (open top and open “V" 
door) and the substructure is adequately venti- NOTE: The enctosert substructure depicted by 
lated, the areas are classified as shown in Fig- Figure B.th is elussified Division 1 because it 
ure B.la. contains the bell nipple, which can allow reteaxe 
. of flammable gas during normal operations. The 
NOTES: area abure the top of the derrick enclosure is 
1, Derricks enciosed with a windbreak fopen top classified as Division 2 ax it ix considered a 
and open “V" door} such as that depicted by vent. 


WTH OPEN V—0DOOR 


NOT TO SCALE 


‘OPEN 
SUBSTRUCTURE 


BELOW GRADE LOCATION 
SUMP OR TRENCH 
INADEQUATELY 
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FIG. B.la 
DRILLING RIG, ADEQUATE VENTILATION IN SUBSTRUCTURE, AND DERRICK IS NOT 
ENCLOSED BUT IS EQUIPPED WITH A WINDBREAK, OPEN TOP, AND OPEN V-DOOR. 
[ See Section B.4a(1). 


requirements of adequate ventilation through 
years of satisfactory experience with this 


. An open substructure such as that depicted by 
Figure B.ta is classified Division 2 for 16 
feet from the center of the wellbore because of 
well testing, well completion, and workover 
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(3) For drilling eigs on offshore platforms with 
pradneing wells in an adequately ventilated 
location below the platform drilling deck, the 
locations are classified as shown in Figure 
B.2a, Reference Figure B.1a or B.1b for classi- 
fication of the drilling rig; the specifie rig 
shown is.as described by Section B.4a(1). 


RELaW GRADE LOCATION, 
"SUMP OR TRENCH 


(4) For drilling rigs on offshore platforms with 
Producing wells in an inadequately ventilated 
location below the platform drilling deck, the 
areas are classified as shown in Figure B.2b. 
Reference Figure B.1a or B.1b for classification 
of the drilling rig; the specific rig shown js as 
described by Section B.4a(1). 


NOT TO SCALE 
-oraun 


BR ovrsion 1 (ZA ores 2 


FIG. Bb 


DRILLING RIG, ADEQUATE VENTILATION IN ENCLOSED DERRICK 
{OPEN TOP), AND INADEQUATELY VENTILATED SUBSTRUCTURE 
See Section B.4a(2). 


NoT 19 SCALE 
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FOR CLARITY | 


anon TORT 
CEDK (PLATE) 


PENETRATION MADE ‘ 
SAPOR TORT MANNER 
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crew 
SUBSTRUCTURE 


NON—VAPOR TIGHT 
DRILING OECK (GRATING) 
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FIG. B.2a 
PLATFORM DRILLING RIG, ADEQUATE VENTILATION IN SUBSTRUCTURE AND INSIDE 
DERRICK, SEVERAL PRODUCING WELLS BENEATH IN AN ADEQUATELY VENTILATED AREA 
See Section B.4a(3). 
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(5) For mobile offshore drilling units (MODUs), 
jackup rigs, barge type rigs, and the like, the 
examples shown elsewhere in this section should 
be utilized as applicable. 


B.4.b Mud Tank 


(1) The area around a mud tank located in a non- 
enclosed adequately ventilated location is elassi- 
fied to the extent shown in Figure B.3a. 


(2) The area around a mud tank located in an ade- 
quately ventilated enclosure is classified as 
illustrated by Figure B.3a, but Division 2 for 
the remainder of the extent of the enclosure. 


(8) The area around a mud tank located in an 
inadequately ventilated location is classified to 
the extent shown in Figure B.3b. 


BY omsion + 


FIG. B.2b 


B.4.c Mud Ditch, Trench, or Pit 


(1) The area around an open ditch or trench used 
w connect between mud tanks and open, active 
mud pits located in nonenclosed adequately 
ventilated areas is classified the same as illus- 
trated for mud tanks in Figure B.8a. 


(2) The area around an open ditch or trench used 
te connect between mud tanks and open, active 
mud pits located in adequately ventilated enclo- 
sures is classified the same as illustrated for 
mud tanks in Figure B.3a, but Division 2 for 
the remainder af the extent af the enclasura 


(8) The area around an open ditch or trench used 
to connect between mud tanks and open, active 
mud pits located in inadequately ventilated 
areas is classified the same as illustrated for 
mud tanks in Figure B.3b. 


—OgRRICK. 
WINDBREAK 


NOT TO SCALE— 
DIMENSIONS BELOW 
DECK EXPANDED 
FOR CLARITY 


rex 
| SuBSTRUCTURE 


DIMSION 2 


PLATFORM DRILLING RIG, ADEQUATE VENTILATION IN SUBSTRUCTURE AND INSIDE DERRICK, 
SEVERAL PRODUCING WELLS BENEATH IN AN INADEQUATELY VENTILATED LOCATION 
See Section B.4a(4) and B.5a(4). 
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~ GROUND LEVEL OR DECK LEVEL 
OF PLATFORM 


OMSION 2 DIVISION 2 


FIG. B.3a. 
MUD TANK IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Sections B.4b(1), B.4e(1), and B.12b 


wer ENCLOSURE 


10'R. 

NON~PIERCED 
<2 VAPOR TIGHT 
ne I) WALL 

HEIGHT OF POROUS es ieee 
OR PIERCED SECTION 
OF WALL 
DIMSION 1 DIMSION 2 
FIG. B.2b 
MUD TANK IN AN INADEQUATELY 
VENTILATED AREA 
See Sections B.4(3), B.4e(3}, and B.12c. 
10°R. KEIR ES 
NON-VAPOR ae 
TIGHT BARRIER : 
(GRATING) — 


FIG. BA 
SHALE SHAKER IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Section B.4e(1). 
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B.td Mud Pump 


(1) The area surrounding a mud pump in a nonen- 
closed or enclosed adequately ventilated loca- 
tion is unclassified. 


(2) The area surrounding a mud pump in an 
inadequately ventilated enclosure is classified 
Division 2 to the extent of the enclosure. 


B.4.e Shale Shaker 


(4) The location surrounding a shale shaker located 
in a nonenclosed adequately ventilated area is 
classified as shown in Figure B.4. 


(2) The location surrounding a shale shaker located 
in an adequately ventilated or inadequately 
ventilated enclosure is classified Division 1 to 
the extent of the enclosure. 


B.4f Desander or Desilter 


(i) A desander or desilter located in a nonenclosed 
adequately ventilated location is classitied as 
shown in Figure B.5a. 


(2) A desander or desilter located in an adequately 
ventilated enclosure is classified Division 2 to 
the extent of the enclosure as in Figure B.5b. 


(3) A desander or desilter located in an inade- 
quately ventilated enclosure is classified Divi- 
sion 1 to the extent of the enclosure. 


V Lian 


DIMSION 2 


FIG. B.5a 
DESANDER OR DESILTER IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Sections B.4£(1} and B.4g(1). 


B.4.g Degasser 


(1) A degasser located in a nonenclosed adequately 
ventilated location is classified as illustrated for 
a desander or desiiter in Figure B.5a. 


(2) A degasser located in an adequately ventilated 
enclosure is classified Division 2 to the extent of 
the enclosure. 


(3) A degasser located in an inadequately venti- 
lated enclosure is classified Division 1 to the 
extent of the enclosure. 


(4) The area surrounding the vent from a degasser 
is classified as shown in Figure B.6. 


ENCLOSURE 


VA omsion 2 


FIG. B.5b 
DESANDER OR DESILTER IN AN 
ADEQUATELY VENTILATED ENCLOSURE 
See Section B.4f(2). 


DIVISION 2 


FIG. B.6 
DEGASSER VENT IN NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Section B.4g(4). 


B.4h Diverter Line Vent. The criteria for the 
classification of the area of a diverter line vent are 
too diverse to specify distances, Individual engineer- 
ing judgment is required for specific cases, but in no 
ease should the classification be less than shown in 
Figure B.6 for a degasser vent. 
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B.4.i Blowout Preventer (BOP) 


(2) The area eurrounding 2 BOP in a nonenclosed 
adequately ventilated location is classified Divi- 
sion 2 for a distance of ten (10) feet from the 
centerline of the BOP. 


(2) The area surrounding a BOP in an adequately 
ventilated enclosure is classified Division 2 to 
the extent of the enclosure. 


(3) The area surrounding a BOP in an inade- 
quately ventilated enclosure is classified Divi- 
sion 1 to the extent of the enclosure. 


B.5 Producing Oil and Gas Wells. Areas adjacent 
to producing oi] and gas wells are classified as, follows: 


a. Flowing Well 


(1) The area arcund a flowing well located in a 
nonenclosed adequately ventilated Iceation 
where a cellar or below grade sump is not 
present is classified as shown by Figure B.7a. 


(2) The area around a flowing well located in a 
nonenclosed adequately ventilated location with 
an inadequately ventilated cellar or below 
grade sump is Division 1 below grade and Divi- 
sion 2 above grade to the extent shown in Fig- 
ure B.7b. 


(3) A flowing wel! located in an adequately venti- 
lated enclosure is classified Division 2 to the 
extent of the enclosure. 


—— SAMPLE VALVE, 
BLEED VALVE, OR 
SIMILAR DEVICE 


SURFACE SAFETY VALVE 
ACTUATOR VENT PORT 


RQ omsion + DIVISION 2 


FIG B.7a 
FLOWING WELL IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA AND 
WITHOUT A CELLAR OR BELOW GRADE SUMP 
See Sections B.5a(1) and B.14d(2) 


(4) A flowing well located in an inadequately ven- 
tilated enclosure (such as a wellhead room) is 
classified Division 1 to the extent of the enclo- 
sure as shown in Figures B.2b and B.7e. 


(5) Surface Safety Valve 


(a) See Section B.14, Valves and Valve 
Operators. 


(6) Sample Vaives, Instrument Drain Valves, 
Gauge Valves and Similar Devices 


{a) See Section B.14, Valves and Valve 
Operators. 


(7) Wireline Lubricator 


{a) The area around the stuffing box on a 
wireline lubricator in a nonenclosed ade- 
quately ventilated location is classified ss 
shown in Figure B.8. 


(b) The area around the stuffing box un a 
wireline lubricator in an adequately venti- 
lated enclosure is classified Division i as 
shown by Figure B.8 and Division 2 for 
the remainder of the extent of the en- 
closure. 


{e) The area around the stuffing box on a 
wireline lubricator in an inadequately ven- 
tilated enclosure is classified Division 1 to 
the extent of the enclosure. 


SAMPLE VALVE, 
BLEED VALVE, OR 
SIMILAR DEVICE 


RY ovision 1 OISION 2 


FIG. B.7b 
FLOWING WELL IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA WITH 
AN INADEQUATELY VENTILATED 
CELLAR OR BELOW GRADE SUMP 
See Sections B.5a(2) and B.14d(2). 
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FIG. B.7¢ 
FLOWING WELLIN AN INADEQUATELY 
VENTILATED ENCLOSURE 
See Section B.Sa(4). 


B.5.b Artificially Lifted Wells 
(1) Beam Pumping Well 


(a) Where a cellar or below grade sump is not 
present, the area around a beam pumping 
well in a nonenclosed adequately ventilated 
area is Division 2 to the extent shown in 
Figure B.9a. 


(b) The area around a beam pumping well in a 
nonenclosed adequately ventilated area 
where in inadequately ventilated cellar or 
below grade sumn is present is classified 
Division 1 below grade and Division 2 
above grade to the extent shown in Figure 
B.9b. 


(e) The area around a beam pumping well in 
an adequately ventilated enclosure is classi- 
fied Division 2 to the extent of the en- 
closure. 


{d) The area around a beam pumping well in 
an inadequately ventilated enelosure is 
classified Division 1 to the extent of the 
enclosure. 


(2) Electric Submersible Pumping Well 


(a) Where a cellar or below grade sump is not 
present, the area around an electric sub- 
mersible pump wellhead in a nonenclosed 
adequately ventilated area is Division 2 to 
the extent shown in Figure B.10a. 


(b) Where an inadequately ventilated cellar or 
below grade sump is present at a well pro- 
duced with an electric submersible pump, 
the area within the cellar or sump is classi- 
fied Division 1 as shown in Figure B.9b, 
and the area around the wellhead is classi- 
fied Division 2 as’shown in Figure B.10a. 


a DIMSION 1 DIMSION 2 


FIG B8 
NONENCLOSED ADEQUATELY VENTILATED 
WELL ON WHICH WIRELINE WORK 
IS BEING PERFORMED 
See Sections B.5a(7)(a) and B.5a(7)(b). 


DIVISION 2 


FIG. B.9a 
NONENCLOSED BEAM PUMPING WELL 
IN AN ADEQUATELY VENTILATED AREA 
WITHOUT A CELLAR 
See Section B.5b(1 a). 
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(ec) A vented junction box for an electric sub- | 
mersible pump cable in a nonenclosed ade- 
quately ventilated area is classified as 
shown in Figure B.l0b. The interior of the 
junction box should be considered Division 
2 


(a) Such wells and/or vented junction boxes lo- 
cated in an adequately ventilated enclosure 
are classified Division 2 to the extent of the 


enclosure. 


Such wells and/or vented junction boxes lo- 
eated in an inadequately ventilated enclo- | 
sure are classified Division 1 to the extent 
of the enclosure. 


(e 


FRY owision + OIMSION 2 | 


FIG. B.9b 
NONENCLOSED BEAM PUMPING WELL 
IN AN ADEQUATELY VENTILATED | 
AREA WITH AN INADEQUATELY | 
VENTILATED CELLAR 
See Sections B.5b(1)(b) and B.5b(2)(b). 


CABLE TO. 
VENTED JUNCTION 
BOX 


FIG. B.10a 
ELECTRIC SUBMERSIBLE PUMPING WELL. 
IN A NONENCLOSED ADEQUATELY 


VENTILATED AREA WITHOUT 4 CELLAR 
See Sections B.Sb(2Ma) and B.Sb(2)(b), | 


(8) Hydraulic Subsurface Pumping Well. The 
location around a well produced with a hydrau- 
lic subsurface pump is classified the same as 
the location around a flowing well. Reference 
Section B.5a, 


(4) Gas Lift Well. The area around a gas lift well 
is classified the same as the area around a flow- 
ing well, Reference Section B.5a. 


¢, Injection Wells 


(1) The area around a flammable gas or liquid 
injection well is classified the same as the area 
around a flowing well. Reference Section B.5a. 


(2) The area around a nonflammable gas or liquid 
injection well is unclassified. 


B.5.d Muiti-Weil Installations 


(1) Por a multi-well installation in a nonenclosed 
adequately ventilated area with less than 25 
feet between wells (centerline to centerline), the 
area within a ten-foot radius of the centerline of 
each well is classified Division 2. 


(2) Multiple completions within a single casing are 
considered a single-wel! installation. 


B.6 Oil and Gas Processing and Storage Equip- 
ment 


a. Flammable Liquid Storage Tank 


(i) Areas in and around a flammable liquid stor- 
age tank in a nonencloced adequately venti- 
lated area are classified as shown in Figure 
B.lla. Reference Section 3.2 for a discussion of 
“Flammable Liquids.” 


OMSION 2 


FIG. B.10b 
VENTED JUNCTION BOXIN A 
NONENCLOSED ADEQUATELY 
VENTILATED AREA FOR ELECTRIC 
SUBMERSIBLE PUMPS WITHOUT A CELLAR 
See Section B.5b(2)(c). 
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(2) Areas in and around a flammable liquid stor- 
age tank in an adequately ventilated enclosure 
are classified as shown in Figure B.lla, but 
with the remainder of the enclosure desig- 
nated as Division 2, provided all vents are 
extended to the outside of the enclosure and 
there are no thief hatches or similar devices 
inside the enclosure. 


(8) Areas in and around a flammable liquid stor- 
age tank in an inadequately ventilated enclo- 
sure are classified Division 1 inside the tank 
as shown in Figure B.l1a, but also Division 1 
outside the tank to the extent of the enclosure. 


B.6.b Combustible Liquid Storage Tank 


(1) Unheated storage tanks for combustible liquids 
(e.g., diesel fuel and Jet A fuel) in nonenclased 
adequately ventilated areas are classified as 
shown in Figure B.11b, Reference Section 3.2 
for a discussion of “Combustible Liquide.” 


(2) Enclosures containing similar storage tanks are 
unclassified provided all vents are extended to 
the outside of the enclosure. 


NOTE: The area surrounding the vents is classi- 
fied to allow for the possibility that the surface of 
the liquid might be heated above its flash point 
by the ambiont. The area surrounding the vents 
need not be classified if the Liquid will be 
handled and stored below its flash point, 


TANK WITHIN IKE TANK IN OPEN 


NO DIKE PRESENT 


‘SUMP OR TRENCH 
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FIG. B.lla 
FLAMMABLE LIQUID STORAGE TANK 
IN A NONENCLOSED ADEQUATELY 
VENTILATED AREA 
See Secticn B.éa. 


£Q ousion 1 DMSION 2 


FIG. B.l1b 


COMBUSTIBLE LIQUID STORAGE TANK 


IN A NONENCLOSED ADEQUATELY 
VENTILATED AREA 
See Section B.6b 


B.6.c Hydrocarban Pressure Vessel 


NOTE: Classification is not because of the vessel 
itself. but for the control valves, sample valves, 
instrument drain valves, and numerous other 
valves and fittings around the vessel. Associated 
equipment (e.g., relief valves, rupture discs, and 
fevel controllers) must be considered separately. 


NOTE: Some prevaure vessels (e.9., filter-nepara- 
tors) are opened under normai conditions, In 
such eases, the area around the opening whould 
be classified in accordance with Section B.6h(1), 
Launcher or Receiver. 


(1) The area around a hydrocarbon pressure vesse! 
(e.g.. oil-gas separator, treater, and glycol con- 
tactor) in a nonenciosed adequately ventilated 
area is classified as shown in Figure B.12. 


(2) The area around a hydrocarbon pressure vessel 
in an adequately ventilated enclosure is classi- 
fied Division 2 to the extent of the enclosure if 
all flammable gas vents, relief valve vents, and 
the like are extended to outside the enclosure. 


(3) When a hydrocarbon pressure vessel is installed 
in an inadequately ventilated enclosure, the 
area is classified Division 1 to the extent of the 
enclosure. 


B.6.d. Header or Manifold 


NOTE: As utilized in this section, a header or 
manifold is an assembly comprised of pipe, 
Alanges, valves and miscellaneous fittings used to 
eollect or distribute a common fluid or gaa to or 
from a muttiple of flowtines. 


(1) The area around a nonenclosed header or mani- 
fold located in an adequately ventilated area is 
unclassified. 
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OIMSION 2 


FIG. B.12 
HYDROCARBON PRESSURE VESSEL OR 
PROTECTED FIRED VESSEL IN A 
NONENCLOSED ADEQUATELY 
VENTILATED AREA 
See Sections B.6c(1), B.e(2), and B.6i(1). 


{2) The area around a header or manifold located 
in an adequately ventilated enclosure is classi- 
fied Division 2 to the extent of the enclosure, 


(3) The area around a header or manifold located 
in an inadequately ventilated enclosure is clas- 
sified Division 1 to the extent of the enclosure. 


NOTE: Associated equipment (such as control 
valves) must be considered separately, 


B.6.e Fired Equipment 
(1) Fired Vessels 


(a) A protected fired vessel is not considered a 
source of ignition and the surrounding area 
is classified the same as for a hydrocarbon 
pressure vessel (Section B.6c). 


(b) Tho area around the fired components ond 
exhaust outlets of unprotected fired vessels 
need not be classified from the standpoint 
of installation of electrical equipment. 


NOTE: The lack of classification around un- 
protected fired vessels does not imply the 
safe placement of fired vessels in the proxim- 
ity to other production equipment because 
unprotected fired vessels are themselves 
sources of ignition. 


(2) Flares and Flare Pits. The area around a flare 
tip or flare pit need not be classified from the 
standpoint of installation of electrical equip- 
ment. 


NOTE; /t may be prudent to classify portions of 
these locations. For example, electrical equip- 
ment may be exposed to flammable gas during a 
purge cycte of a fired heater or furnace, The tack 
of classification around unprotected fired vessels 
and flare tips does not imply the safe placement 
of fired vessels and flare tips im the prorimity to 
other equipment because unprotected fired vessels 
and flare tips are themselves sources of ignition. 


B.6.f Vents 
(1) Process Equipment Vents 


(a) The criteria affecting the extent of the clas- 
sification of the area around process equip- 
ment vents in nonenclosed areas ‘are too 
diverse to specify distances. Individual engi- 
neering judgment is required for specific 
cases, but in no case should bhe classifica- 
tion be less than that shown by Figure 
B.léa. 


(b) Enclosed areas containing process equip- 
ment vents are classified Division 1 to the 
extent of the enclosed area. 


(2) Instrument and Control Device Vents 


(a) Adequately ventilated nonenclosed areas 
containing vents from instruments and con- 
trol deviees utilizing flammable gas for 
control are classified as shown by Figure 
B.ldb. 


(b) Enclosed areas containing vents from in- 
struments and control devices utilizing 
flammable gas for contro) are classified 
Division 1 to the extent of the enclosed 
area, 


(3) Atmospheric Vents 


{a} Atmospheric vents (e.g.. building ridge 
vents, building roof vents, and atmospheric 
tank vents) are classified the same as proc- 
ess equipment vents as shown by Figures 
B.i4a and B.18d when they vent from a 
Division 1 area. 


(b) Atmospheric vents are classified as shown 
for the roof vents depicted by Figures 
B.igb and Figure B.18e when they vent 
from a Division 2 area. 


B.6.g Relief Valves 


(1) The criteria affecting the extent of the classifi- 
cation of the area around relief valve vents in 
nonenciosed areas are too diverse to specify dis- 
tances Individual engineering jndement ia 
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BARRIER 


BELOW GRADE 
SUMP OR TRENCH 
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FIG. B.13a 
FLAMMABLE GAS-OPERATED INSTRUMENTS 
IN AN ADEQUATELY VENTILATED 
BUILDING OR ENCLOSURE WITH ALL 
DEVICES VENTED TO THE OUTSIDE 
See Section B.11b(2). 
NOTE: For venis, see Section B.6/. 


S' MINIMUM 


BY omwsion 1 {74 vision 2 


FIG. B.lda 
PROCESS EQUIPMENT VENT IN A 
NONENCLOSED ADEQUATELY 
VENTILATED AREA 
See Sections B.6f(1) and B.6f(3)(a). 


GRADE 


BELOW GRADE 
SUMP OR TRENCH 
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FIG. B.13b 
FLAMMABLE GAS-OPERATED INSTRUMENTS 
IN AN INADEQUATELY VENTILATED 
BUILDING OR ENCLOSURE 
See Sections B.11b(2) and B.11b(3). 


RQ DIVISION 1 A DIVISION 2 


FIG. B.14b 
INSTRUMENT OR CONTROL DEVICE 
VENT IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Par. B.6f(2Ma). 


44 American Petroleum Institute 


required for specific cases, but in no case 
should the classification be less than that shown 
by Figure B.15. 


(2) Enclosed areas containing relief valve vents are 
classified Division 1 to the extent of the enclosed 
area, 


NOTE: Rupture dises should be considered the 
same as relief valves. 


B.6.h Launcher or Receiver 


NOTE: Blowdown and drain valve vents should 
be classified the sume as shown by Figure B.140 
for process equipment vents. 


(1) Ball or Pig Launcher or Receiver 


(a} The area around an installation for launch- 
ing or receiving balls or pigs into or froma 
producing or gathering line in a nonen- 
closed adequately ventilated area is classi- 
fied as shown in Figure B,16, 


(b) The area around such an installation in an 
adequately ventilated enclosure is classified 


DIMSION 2 


FIG. B.15 
RELIEF VALVE IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Section B.6g(1). 


as shown in Figure B.16, but Division 2 for 
the remainder of the extent of the enclosure. 


(c) The area around such an installation in an 
inadequately ventilated enclosure is classi- 
fied Division 1 to the extent of the en- 
closure, 


(2) Through Flow Line (TFL) Tool Launcher or 
Receiver 


(a) The area around a through flow (TFL) tool 
launcher or receiver in a nonenclosed ade- 
quately ventilated area is classified the 
same as illustrated in Figure B.16 for a 
bail or pig launcher or receiver. 


(b) The area around such an installation in an 
adequately ventilated enclosure is classified 
as shown in Figure B,16, but Division 2 for 
the remainder of the extent of the enclosure. 


{c) The area around such an installation in an 
inadequately ventilated enclosure is classi- 
fied Division 1 to the extent of the en- 
closure. 


B.6.i Dehydrator, Stabilizer, and Hydrocarbon 
Recovery Unit 


(1) Areas around such equipment in nonenclosed 
adequately ventilated areas are classified the 
same as shown in Figure B.12 for hydrocarbon 
pressure vessels, except when an unprotected 
fire box or source of ignition is an integral part 
of sueh equipment. In thie Istter case, reference 


Section B.6e(1)(b). 


(2) Areas around such equipment in an adequately 
ventilated enclosure are classified Division 2 to 
the extent of the enclosure. 


(8) Areas around such equipment in an inade- 
quately ventilated enclosure are classified Div- 
ision I to the extent of the enclosure. 


RQ ovision 1 [74 owvsion 2 


FIG, B.16 
BALL OR PIG LAUNCHING OR RECEIVING 
INSTALLATION IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Seetions B.6h(1)(a) and B.6h(2Xa). 
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B.7 Automatic Custody Transfer (ACT) Units. For 
details concerning areas around automatic custody 
transfer (ACT) units. refer to appropriate sections of 
this recommended practice (e.g., pumps, tanks, ete.). 
Areas around positive displacement meters should be 
classified the same as areas around control valves (Sec- 
tion B.14b). Areas around turbine meters should be 
classified the same as areas around block and check 
valves (Section B,1da), Areas around sample containers 
should be classified Division 2 within 5 feet of the con- 
tainer; sample valves are included in Section B.14d. 


B.8 Flammable Gas-Blanketed and Produced 
Water-Handiing Equipment 


a. Areas around flammable gas-blanketed and pro- 
duced water-handling equipment installed in non- 
enclosed adequately ventilated areas are classified 
as shown in Figure B.17. 


a 


The area around such equipment installed in an 
adequately ventilated enclosed area is classified as 
shown by Figure B.17, but also Division 2 for the 
remainder of the extent of the area if the equip- 
ment is vented to the outside of the enclosed area. 
If all equipment vents are not extended to the out- 
side of the enclosed area, the entire enclosed area 
is classified Division 1. 


ce. The area around such equipment installed in an 
inadequately ventilated enclosure is classified Divi- 
sion 1 to the extent of the enclosure. 


GRADE 


RQ omsion 1 DIMSION 2 


FIG. BZ 
FLAMMABLE GAS-BLANKETED AND 
PRODUCED WATER-HANDLING EQUIPMENT 
IN A NONENCLOSED ADEQUATELY 
VENTILATED AREA 
See Sections B.8 and B,12d. 


B.9 Compressor or Pump Handling Flammabie 
Liquids, Gases, or Vapors 


a. The area around a compressor or pump handling 
flammable liquids, gases, or vapors in a nonen- 
closed adequately ventilated area is classified as 
shown in Figure B.18a or Figure B.18b, 


b. The area around a compressor or pump handling 
flammable liquids, gases, or vapors in an ade- 
quately ventilated enclosed area is classified as 
shown in Figure B.18¢, 


° 


. The area around a compressor or pump handling 
flammable liquids, gases, or vapors in an inade- 
quately ventilated enclosed area is classified as 
shown in Figure B.18d. 


B.10 Hydrocarbon-Fueled Prime Movers 


a. Adequately ventilated enclosed areas containing 
gas-fueled or diesel-fueled engines/turbines not 
exceeding 7500 horsepower per unit need not be 
classified solely by reason of the engine/turbine 
fuel as per NFPA No. 27. 


b. Adequately ventilated enclosed areas containing 
gas-fueled or diesel-fueled engines/turbines 7500 
horsepower or more per unit should be individu- 
ally reviewed by a person well acquainted with 
area classification criteria. 


NOTE: The scope of NFPA 37 is limited to engines 
not exceeding 7500 horsepower. For engines exceed 
ing 7500 horsepower, NFPA 87 references NFPA 
850, Recommended Practice for Fire Protection for 
Fossil Fueled Stream Electric Generating Plants. 
NFPA 850 “provides recommendations (nol require- 
ments) for fire prevention and fire protection for 
gas, oll, or coal-fired electric generating plants, 
including combustion turbine unite greater than 
7500 hp that are used for electric generation.” 
NFPA 850 does not address the specific issue of 
area classification due to liquid or gaseous fuel, but 
the same basic issues are involved whether a prime 
mover ix greater than 7500 havsepawer ar loss than 
7500 horsepower. Therefore, unless special circum- 
stances exist, buildings containing engines exceed- 
ing 7500 horsepower should be considered similar 
to buildings containing engines of 7500 horsepower 
or less. It would be prudent to review the nafety 
recommendations of both NFPA 37 and NFPA 850 
uhen designing generating stations, particularly 
units exceeding 7500 horsepower. 


2 


. Associated non-fuel handling equipment must be 
considered separately. 


(1) Pneumatic starters utilizing flammable gas 
for the power medium should be classified the 
same as flammable gas-operated instruments; 
see Section B.11B. The discharge of their vents 
should be considered the same as the dis- 
charge of process equipment vents: see Section 


B.6f(1). 
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(2) Gas pressure regulators, shutdown valves, and 
similar equipment in non-fuel service should 
be classified according to Section B.14, 


43) Gas scrubbers in non-fuel service should be 
classified the same as hydrocarbon pressure 
vessels; see Section B.6e. Gas filter-separators 
in non-fuel service should be classified the 
same as launchers or receivers; see Section 
B.6h(1}. 


B.11 Instruments 
a. Instruments Not Operated by Flammable Gas 


NOTE: fnctuded in this section are those instru- 
ments or other devices connected in hydrocarbon 
service ffor flow, pressure, level, or analysis meas- 


COMPRESSOR 


urement or control) and which do not utilize flam- 
mable gas for motive force. Values (as opposed to 
valve operators) should be classified in accordance 
wath Section B.14. 


(1) The area surrounding such instruments (e.g. 
pressure switehes and pressure transmitters! 
in a nonenclosed adequately ventilated area is 
unclassified. 


(2) The area surrounding such instruments in an 
ventilated enclosed area is classi- 
wun 2 Wy Lhe extent of the enclosed 


(8) The area surrounding such instruments in an 
inadequately ventilated enclosure is classified 
Division t to the extent of the enclosure. 


DIMSION 2 


FIG, B.i8a 
COMPRESSOR OR PUMP IN AN ADEQUATELY 
VENTILATED NONENCLOSED AREA 
See Section B.9a. 


PreRcEO ALL REESE WAL 
OR NO WALL. ee. 
COMPRESSOR oupaesson 
on Puur xP 
RAE 


DUMSION 2 


FiG, B.18e 
COMPRESSOR OR PUMP IN AN ADEQUATELY 
VENTILATED ENCLOSED AREA 
See Section B.9b. 


Dlasion 2 


FIG, B.18b 
COMPRESSOR OR PUMP IN AN ADEQUATELY 
VENTILATED NONENCLOSED AREA 
See Section B.$a, 


BB onsen + 7 owen 2 


FIG. B.18d 
COMPRESSOR OR PUMP IN AN 
INADEQUATELY VENTILATED 
ENCLOSED AREA 
See Section B.9e. 
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b. Instruments Operated by Flammable Gas 


NOTE: Included in this section are those instru- 
menis or other devices connected in hydrocarbon 
service (for flow, pressure, level, or analysis meas- 
urement or control) and which utilize flammable 
gas for motive force. Valves (as opposed to valve 
operators) should be classified in accordance with 
Section B.t4. 


(1) When pneumatic instruments operated by 
flammable gas are located in a nonenclosed 
adequately ventilated area, the area is classi- 
fied Division 2 within three (2) feet. nf the sur- 
face of the instruments. Additionally, any 
vent(s) must be classified in accordance with 
Figure B.14b, 


{2} When pneumatic instruments operated by 
flammable gas are located in an adequately 
ventilated enclosure, the enclosure is classified 
as shown by Figure B.13a provided all devices 
are vented to outside the enclosure. If all de- 
vices are not vented to outside the enclosure, 
the enclosure 13 classified Division 1 to the 
extent of the enclosure. 


{3) When pneumatic instruments operated by 
flammable gas are located in an inadequately 
ventilated enclosure, the enclosure is classified 
as shown by Figure B.13b. 


B.12 Sumps 


NOTE: Included in this section is equipment in- 
tended ta collect and CONTAIN, at atmospheric 
pressure, volumes of oil and other jlammable 
liquids. 


a. The area surrounding an open sump that can con- 
tain flammable liquid and is located in a nonen- 
closed adequately ventilated area is classified as 
shown by Figure B19. 


b. The location surrounding an open sump that can 
contain flammable liquid and is located in an ade- 
quately ventilated enclosure is classified as shown 
by Figure B.29, but Division 2 for the remainder 
of the extent of the enclosure. 


. The area surrounding an open sump that can con- 
tain flammable liquid and is located in an inade- 
quately ventilated area is classified as illustrated 
for mud tanks in Figure B.3b. 


° 


d. Closed sumps that can contain flammabie liquid 
should be classified the same as shown by Figure 
B.17 for flammable gas-blanketed and produced 
water-handling equipment. 


B.13 Drains 
NOTE: Included in this section are devices intended 
to collect and remove, but not continuously contain 


flammable fluids. An open drain is defined as a 
drain that is open to the atmosphere (at tis entrance 


= 


or elsewhere) before its discharge enters a aump or 
other containment device/area. A closed drain is 
defined as a drain that is pined tn a aump ar other 
closed containment device without being open to the 
atmosphere. whether the containment device is at 
atmospheric or elevated pressure. 


- Open drains comprised of open fiuid collection sys- 


tems (e.g., gutters and associated piping) that con- 
tain fluids only for brief periods of time and that 
gravity drain these fluids to open containment 
areas (e.g., pits) shall be classified Division 2 
below grade (within the open collectors) in enclosed 
and non-enclosed adequately ventilated areas. Such 
systems in inadequately ventilated areas shall be 
classified the same as open drains as described in 
B.18¢c below. 


NOTE: These systems should offer minimal oppor- 
tunity for re-entry of gases or vapors into the 
drains from the open containment areas. An exam- 
ple of such a system would be an open pipe dis- 
charging rainwater from gutters around a facility 
into a mit 


Entries to and openings in open drains intended to 
collect and remove flammable liquids in enclosed 
and nonenclosed adequately ventilated areas are 
classified as follows: 


(1) Systems connected to, but isolated from, a 
closed containment device (e.g., sump) by 
means of a liquid trap designed to prevent 
gases and vapors from being vented through 
the draine shall be classified Division 1 below 
grade and Division 2 above grade within 18 
inches. 


NON-ENCLOSED 
ADEQUATELY VENTILATED 
AREA, 


‘OPEN SUMP 
IN NON-ENCLOSED 
ADEQUATELY VENTILATED 
AREA, 


RY ovton + 


FIG. B.19 
OPEN SUMP IN A NONENCLOSED 
ADEQUATELY VENTILATED AREA 
See Sections B.12a and B.12b. 
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(2) Systems connected to, and NOT isolated from, 
a closed containment device (e.g. sump) by 
means of a liquid trap designed to prevent 
gases and vapors from being vented through 
the drains shall be classified the sane as proc- 
ess equipment vents; see B.6f(1). 


ec, Inadequately ventilated enclosed areas that con- 
tain entries to or openings in open drains are clas- 
sified Division 1 to the extent of the enclosed area. 


d. Entries to and openings in open drains that are 
part of a system NOT intended to collect and 
remave flammable liquide hnt are intarrannacted 
to a system intended to collect and remove flam- 
mable liquids are to be classified as follaws: 


(2) Systema connected to a closed containment 
device, but isolated from the containment 
device and its associated piping designed to 
handle flammable fiuids by means of a liquid 
trap designed to prevent gases and vapors 
from being vented through the drains, shall be 
classified the same as open drains described in 
B,13a, above. 


(2) Systems connected to a closed containment 
device and NOT isolated from the containment 
device and its associated piping designed to 
handle flammable fluids by means of a liquid 
trap designed to prevent gases and vapors 
from being vented through the drains shall be 
classified the same as process equipment vents: 
see B.6f(1). 


NOTE: Such systems normatiy collect only 
washdown water and rainwater, but oecasion- 
ally may collect flammable liquids during brief 
periods due ta equipment failures, 


e. Closed drain systems should be considered the 
same as comparable process piping. Valves that 
could open the piping of such drains to the atmos- 
phere should be considered the same as process 
equipment vents; see Section B.6f(1). 


B.14 Vaives and Valve Operators 


NOTE: Included in this section are valves with all 
ports connected to closed piping for tubing) systems. 
Vented ports must be classified in accordance with 
Section B.6f. 


a. Block Valves and Check Valves 


(1) The area around block valves and check valves 
in nonenclosed adequately ventilated areas in 
unclassified. 


(2) The area around block valves and check vaives 
in adequately ventilated enclosed areas is Divi- 
sion 2 to the extent of the enclosed area. 


(8) The area around block valves and check valves 
in an inadequately ventilated enclosed area is 
Division I to the extent of the enclosed area. 


b. Process Control Valvles (including, but not 


limited to, regulators, back pressure valves, and 
level control valves) 


(1) The area around process control valves in non- 
enclosed adequately ventilated areas is classi- 
fied Division 2 within 18” of the stem seal or 
similar seal. 


(2) The area around process control valves in ade- 
quately ventilated enclosed areas is Division 2 
to the extent of the enclosed area. 


(3) The area around process control valves in 
inadequately ventilated enclosed areas is Divi- 
sion 1 to the extent of the enclosed area. 


° 


. Valve Operators 


(1) The area around valve operators utilizing air 
or other nonflammable gas or fluid as the 
power medium is unclassified. 


(2) The area around valve operators utilizing flam- 
mable gas or fluid as the power medium in a 
nonenclosed adequately ventilated area is clas- 
sified Division 2 within 18” of the operator 
provided all vents are extended to the outside 
of the area. 


(3) The area around valve operators utilizing flam- 
mable gas or fluid as the power medium in an 
adequately ventilated enclosed area is classi- 
fied Division 2 to the extent of the enclosed 
area provided all vents are extended to the 
outside of the area. 


(4) The area around control valve operators utiliz- 
ing flammable yas or flammable hydraulic 
fluid in an inadequately ventilated enclosed 
avea is classified Division 1 to the extent of the 
enclosed area. 


= 


Sample Valves, Instrument Drain Valves, 
Gauge Valves, and Similar Devices. 


(1) The area surrounding sample, and instrament 
drain valves, gauge valves, and similar devices 
is classified in accordance with Section B.l4a. 


(2) The area surrounding the final discharge 
points of sample and instrument drain valves, 
gauge valves, and similar devices is classified 
as shown by Figure B.7a and Figure B.7b. 
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SECTION C 
RECOMMENDATIONS FOR DETERMINING DEGREE AND 
EXTENT OF CLASSIFIED LOCATIONS AT PETROLEUM 
PIPELINE TRANSPORTATION FACILITIES 


C.1 General 


a. This Section presents guidelines for classifying 
locations for electrical installations at pipeline 
transportation facilities. The guidelines cover on- 
shore and offshore pipeline facilities handling 
flammable liquids or gases. Pipeline facilities may 
include pump and compressor stations, storage 
facilities, manifold areas, and valve sites. 


ca 


. The following recommendations for determining 
the degree and extent of classified locations are 
specific examples of situations commonly encoun- 
tered in pipeline operations and have been devel- 
oped by experience in the industry. Application of 
these examples to similar, though not identical, 
situations should be made with sound engineering 
judgment, employing material presented in this 
recommended practice and other publications. 
Specific examples listed consider only the item 
discussed and do not take into account the possible 
influence of adjacent areas classified due to other 
equipment. 


¢. High pressures, potentially large releases, and 
HVLs may justify greater dimensions for classi- 
fied locations than those shown. 


d. Pipeline facilities are frequently operated by 
remote control without full time local attendance. 
This practice was one of the factors considered in 
developing the classification guidelines. Some of 
the guidelines presented are more conservative 
than other API and NFPA guidelines for similar 
facilities in other segments of the petroleum 
industry. 


C.2 Use of Diagrams 


C.2.1 The diagrams show classified locations sur- 
rounding typical sources of flammable liquids, vapors 
and gases. Some of the illustrations apply 10 a single 
source; others apply to an enclosed space or to an 
operating facility. The intended use of these diagrams 
is to develop classification drawings. Elevations or 
sections will be required where different classifica- 
tions apply at different elevations. 


2.2 A pipeline location may have many interact- 
ing sources of flammable liquid, vapor or gas, includ- 
ing pumps, compressors, manifolds, sampling sta- 
tions, meters, operating and control valves. Accord- 
ingly, it requires judgment to set the houndaries of 
areas for electrical] classification. 


C.2.3 Use the Index to Diagrams, Section C.3, to 
select the diagram or diagrams which apply to each 
souree or condition. Determine the applicable Divi- 
sions, their extent, and their layant in light of the 


local environmental conditions. It is recommended 
that a layout be made of each classified location 
based on the interaction of individual sources de- 
seribed in C.2.2. 


C.2.4 It may be found that individual classification of 
a great number of sources in a location is nat feasible. 
Classification of an entire building or location as a 
single area should be considered aiter evaluation of 
the extent and interaction of various sources and 
areas within, or adjacent to, the location. 


C.8 Index to Diagrams 


€.8,1 Figures C.1 through C.3 show classified loca- 
tions around a pump or compressor handling flam- 
mable liquids or highly volatile liquids. 


Figure C.1 — Outdoors 
Figure C.2 — Adequately Ventilated Bui 
Figure C.3 — Inadequately Ventilated Building 


C.3.2 Figures C.4 through C.6 show classified loea- 
tions around piping with valves, screwed fittings. 
flanges, or similar accessories handling flammable 
liquids or highly volatile liquids. They also cover 
sampling systems, instrumentation and instrument. 
sized pumps. 


Figure C.4 — Outdoors 
Figure C.5 — Adequately Ventilated Building 
Figure C.6 — Inadequately Ventilated Building 


BELOW GRADE LOCATON. 
SUCH AS SUMP OR TRE! 


Bel CISION 1 ZZ omsion 2 
DISTANCE IN FEET 
LeveL Loa @ 
4, LIGLID 275 PSIG OR Less fo 3 2 
2 LLQUIG ABOVE 278 BSI (Nom 9) 3% 
3. HVL (Note b) 10 8 2 
Nores: 


(a) Level | dimensions may be used for small pumps operating above 275, 
ig where leakage is likely to be small. Pipeline gathering pumps in 
Producing areas woud cormally be included in this exception. 

{2} Dimension L may de reduced to no leas than 50 Test where leaxage is 
Sikaly 10 be small 

FIG. C.1 
OUTDOORS — PUMP OR COMPRESSOR 
HANDLING FLAMMABLE LIQUIDS OR 
HIGHLY VOLATILE LIQUIDS 
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BELOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


DMSION 2 


DISTANCE IN FEET 
8 


FR onion 1 


EVEL, 


3. LIQUID 278 PSIG OR LESS to 1 2 
2. LIQUID ABOVE 275 PSIG (Note a} so 2 
mB 2 


&. HYL (Note b) 


{a} Level 1 dimensions may be use fr smal pues operating above 275 
alg where leakage is likely to be small. Pipeline gathering pumps in 
producing arses would normally be included in this exception. 

(b) Dimension L1 may o8 reduced to no ieas than 50 feet whera leakage is 
likely to be small, 

FIG. C.2 
ADEQUATELY VENTILATED BUILDING — 
PUMP OR COMPRESSOR HANDLING 
FLAMMABLE LIQUIDS OR HIGHLY 
VOLATILE LIQUIDS 


BELOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


DIVISION 2 
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LeveL t 8 
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2 
3 HL 2 


NOT Srown for pining installed above grade. Alto apoies to buried piping with 
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Sune fre the mata operate wove ron 
FIG. C4 
OUTDOORS -- PIPING WITH VALVES, 
SCREWED FITTINGS, FLANGES OR SIMILAR 
ACCESSORIES HANDLING FLAMMABLE 
LIQUIDS OR HIGHLY VOLATILE LIQUIDS. 
ALSO COVERS SAMPLING SYSTEMS, 
INSTRUMENTATION AND INSTRUMENT 


SIZED PUMPS 


ke 
10" aaa rf 


Lo 
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BELOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


BS DIVISION 1 DIVISION 2 


DISTANGE (N FEET 
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1. LIQUID 275 PSIG OR LESS 7 0 2 
2 LIQUID ABOVE 275 PSIG (Note 4) 2 2 
wo 2 2 


3. HVL (Note 0) 


NOTES! 
fa) Level 1 dimensions may be used for small pumps opersting above 275 


paig where letkage is lkely to be small. Pipeline gathering pumps in 
producing areas would normaity be included in this exception. 
(b) Dimension L1 may be reduced lo no less than 50 fest where leakage is 


lIkely to be small 
FIG. C.3 
INADEQUATELY VENTILATED BUILDING — 
PUMP OR COMPRESSOR HANDLING 
FLAMMABLE LIQUIDS OR HIGHLY 
VOLATILE LIQUIDS 


| = 


PIECED OR: 
OPEN WALL 


BELOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


BR ovsion: EZ omsin 2 
DISTANCE iN FEET 
uve ar 
1. LIQUID 275 PSIG OR LESS: at 2 
2 LIQUID ABOVE 275 PSIG 0 2 
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FIG. C.5 
ADEQUATELY VENTILATED BUILDING — 
PIPING WITH VALVES, SCREWED FITTINGS, 
FLANGES OR SIMILAR ACCESSORIES 
HANDLING FLAMMABLE LIQUIDS OR HIGHLY 
VOLATILE LIQUIDS. ALSO COVERS SAMPLING 
SYSTEMS, INSTRUMENTATION AND 
INSTRUMENT SIZED PUMPS 
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LOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


OMSION 2 


DISTANCE IN FEET. 


| DIVISION 4 


ceva. L DB 
1. LIQUID 27S PSIG OR LESS ia 2 
2. LIQUID ABOVE 278 PSIG 10 @ 
3. AVL 20 2 


FIG.C.6 
INADEQUATELY VENTILATED BUILDING — 
PIPING WITH VALVES, SCREWED FITTINGS, 
FLANGES OR SIMILAR ACCESSORIES. 
HANDLING FLAMMABLE LIQUIDS OR HIGHLY 
VOLATILE LIQUIDS. ALSO COVERS SAMPLING 
SYSTEMS, INSTRUMENTATION AND 
INSTRUMENT SIZED PUMPS. 


TANK WITHIN DIKE | TANK IN OPEN (NONDIKED) 
I 

NT OR 
|g PT BReo. 
+5) RADIUS 


SURFACE OF CONTENTS 
OR INTERNAL FLOATING 
ROOF 


BELOW GRADE LOCATION 
SUCH AS SUMP OR TRENCH 


DIMSION 2 


FIG, C.7 
CONE ROOF OR INTERNAL FLOATING ROOF 
TANK AT GRADE ELEVATION 


eg DIVISION 1 


C.3.3 Figure C.7 shows classified locations around 
a cone roof or internal floating roof tank at grade 
elevation. 


C.3.4 Figure C.8 shows classified locations around 
a floating roof tank at grade elevation, 


C.3.5 Figure C.9 shows classified locations around 
an elevated storage tank or vessel. 


C.3.6 Figure C.10 shows classified locations around 
an underground tank. 


C.3.7 Figure C.11 shows classified locations around 
a below grade vault. 


C.3.8 Figure C.12 shows classified locations around 
an above grade source with closure. This is applicable 
to scraper launchers and receivers, strainers and 
other devices where the flammable liquid or highly 
volatile liquid may be exposed to the atmosphere. 


€.3.9 Figure C.13 shows classified locations around 
a storage cavern, 


C.8.10 Figures C.14 thruugh €.16 show classified 
locations around @ compressor, or other source han- 
dling lighter-than-air flammable gases. 


Figure C.14 — Outdoors 
Figure C.15 — Adequately Ventilated Building 
Figure C.16 — Inadequately Ventilated Building 


3.11 Figures C.17 through C.21 show classified 
locations around tank car/tank truck losding and 
unloading. 


Material: Liquified Gas 
Compressed Gas 
Cryogenic Liquid 
Figure C17 — Tank Car/Tank Truck Loading and 
Unloading Via Closed System. Transfer Through 
Dome Only. 


Material: Flammable Liquid 

Figure C.18 ~ Tank Car/Tank Truck Loading and 
Unloading Via Closed Syetem. Transfer Through 
Dome Only. 


Material: Flammable Liquid 

Figure C.19 — Tank Car/Tank Truck Loading and 
Unloading Via Closed System. Bottom Product 
Transfer Only. 


Material: Flammable Liquid 

Figure C.20 — Tank Car/Tank Truck Loading and 
Unloading Via Open System. Top or Bottom 
Product Transfer. 


Material: Liquified Gas 
Compressed Gas 
Cryogenic Liquid 
Figure C.2] — Tank Car/Tank Truck Loading and 
Unloading Via Closed System. Transfer Through 
Bottom Only. 
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BELOW GRADE LOCATION 
SUCH AS SUMP GR TRENCH 


ERR ovision 1 ZZ owision 2 


EE oven» onsen 2 


FIG. C8 
FLOATING ROOF TANK AT GRADE 
ELEVATION FIG. C.9 


ELEVATED STORAGE TANK OR VESSEL 


GRADE 


BLTOP AT GRADE WITH ACCESS HATCH 


NOTE: Would normaly apply to oil/water separators and oil sumps. 


BBY owsion» [77 onvision 2 


FIG. C.10 
UNDERGROUND TANK 
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1, LIQUID 275 PSIG OR LESS wo 3 8 2 

2 LIQUID ABOVE 275 PSIG 0 3 5 2 

3 AVL a ¢ wiz 
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BELOW GRADE VAULT — PIPING WITH 
VALVES, SCREWED FITTINGS, FLANGES OR 
SIMILAR ACCESSORIES HANDLING 
FLAMMABLE LIQUIDS OR HIGHLY VOLATILE 
LIQUIDS. ALSO COVERS SAMPLING SYSTEMS, 
INSTRUMENTATION AND INSTRUMENT 
SIZED PUMPS. 
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FIG. C12 FIG. C.13 


ABOVE GRADE SOURCE WITH CLOSURE STORAGE CAVERN 
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FIG. C.i4 
OUTDOORS — COMPRESSOR OR OTHER 
SOURCES HANDLING LIGHTER-THAN- AIR 
FLAMMABLE GAS 
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FIG. C15 
ADEQUATELY VENTILATED BUILDING — 
COMPRESSOR OR OTHER SOURCE HANDLING 
LIGHTER THAN AIR FLAMMABLE CAS 
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FIG.C.16 
INADEQUATELY VENTILATED BUILDING — 
COMPRESSOR OR OTHER SOURCE HANDLING 
LIGHTER-THAN AIR FLAMMABLE GAS 
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TANK CAR/TANK TRUCK LOADING AND UNLOADING VIA 
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APPENDIX A 
SAMPLE CALCULATION TO ACHIEVE ADEQUATE VENTILATION OF AN 
ENCLOSED AREA BY NATURAL MEANS USING 
EQUATIONS 4.6-1 AND 4.6-2 


The inside dimensions of a building are given as 
6° -0" wide * 8'-0" long * 7’-6” high. 


V = width * length * height 
Vo 4 6x 8'« 75" = 360 t 

Assume values of T; and T, as follows: 
T, = 80°F =540°R 

T, = 70°F =530° R 


The vertical center-to-center distance (H) between Ay 
and Ag is 6 feet, and Ay = Ap. 


v 360 
A= = ee 
w200/h(T,-T¥T; 1200/2.97 (10/540 


+ GED 


= 1.28 square feet (184.2 square inches) for both 
inlet and outlet 


NUMBER OF LOUVER PANELS REQUIRED: 


__.._li42in?___= 92 Louver Panels Required 
200 in?/Louver panel for both inlet and outlet 
REQUIRED VENTILATION: 


Required ventilation can be provided by one louver 
panel of 200 square inches each for inlet and outlet, for 
a total af 400 square inches of vantilatinn ares. 
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APPENDIX B 
CALCULATION OF MINIMUM AIR INTRODUCTION RATE TO ACHIEVE 
VENTILATION USING FUGITIVE EMISSIONS 


General. An alternative method of providing ade- 
quate ventilation for an enclosed area is by making a 
reasonable estimate of fugitive emissions from hydro- 
carbon-handling equipment within the enclosed area 
and providing sufficient diluent ventilation. This method 
was adopted by NFPA No. 30 (1990). Application of 
this method requires certain calculations, and one tech- 
nique is described below. In calculating the ventilation 
rate required, the hydrocarbon leakage rate anticipated 
{under normal operations) must be determined. Then, 
sufficient dilution air must be added to the space in 
question to ensure that the concentration of flammable 
vapor/gas is maintained below 25 percent of the lower 
flammable limit {(LFL) for all but periods of process 
upset, abnormal equipment operation, rupture, or 
breakdown. 


Anticipated fugitive emission factors for specific 
hydrocarbon handling equipment can be obtained from 
existing publications. Exisiing publications include 
API's “Fugitive Hydrocarbon Emissions from Petroleum 
Production Operations," Volume I and II, 1980, an 
EPA/Radian Study conducted in 1979, and EPA's “Pro- 
tocols For Generating Unit-Specific Emission Estimates 
for Equipment Leaks of VOC and HAP,” 1987 (Docu- 
ment No. 87-222-124-10-02), All emission data used 
should be reviewed to assure emission rates are repre- 
sentative of actual conditions during normal operations. 


Recommended Calculation, Technique. In the 
example below, the required ventilation rate will be 
determined for an enclosed area (60'W x 120’L x 40’H) 
on an offshore platform containing production equip- 
Tent, 


1. Select the appropriate table (ie. offshore, on- 
shore, or gas plant) in Section E of API Publica- 
tion 4322, Fugitive Hydrocarbon Emissions from 
Petroleum Production Operations, to determine 
the total anticipated fugitive emissions. For the 
specific case given above, Table E-2 for uffshure 
production operations is applicable. 


2. Utilize Table D-4 to list the total applicable 
hydrocarbon-handling components. and their 
anticipated total hydrocarbon fugitive emissions. 
It is recommended that these components be 
listed in a table. 


3. The total number of specific components han- 
dling hydrocarbons should be obtained by an 
actual field count for existing equipment or from 
the design drawings for proposed equipment. 
Note that components handling gas should be 
listed separately from those handling other hydro- 
carbons (primarily crude oil or condensate). 


= 


. In the table prepared in Step 3 above, list the 
total hydrocarbon prediction factors correspond- 
ing to the listed components handling gas. 


5. Determine the total anticipated gas emission 
(pounds/day) for each component by multiplying 
the number of components by the applicable pre- 
diction factor. This product is the total gas emis- 
sion anticipated for that specific type component. 


a 


Subtotal the total anticipated gas emissions 
(pounds/day) for all components to obtain the 
total gas service emission rate. 


a 


Repeat Steps 4 through 6 to determine the “Other 
Service” total anticipated emissions. “Other Serv- 
ice” includes hydrocarbon liquids. 


8. Add the subtotals from Steps 6 and 7 to deter- 
mine the total anticipated hydrocarbon emissions 
for the area. 


9. Convert the total hydrocarbon emissions from 
pounds/day te pounds/hour, For the example 
chosen, assume that the total anticipated hydro 
carbon emissions is 297.26 lb/day. Dividing by 
24, the conversion yields 12.39 Ib/hour. 


10. Calculate the average mole weight of the hydro- 
carbon emissions. An example follows; 


88% methane (Molecular Weight = 16) 0.88 x 16 = 13.28 


13% ethane (Molecular Weight = 30} 0.13 x 30= 3.90 
4% butane (Molecular Weight = 58) 0.04x 58 = 2.32 
100% Total = 19.50 


To simply further calculations, the 19.5 is 
rounded to 20, and 20 is used as the average mole 
weight of the hydrocarbon emissions mixture. 


11. Calculate the eubie feet/pound-mole at the esti- 
mated ambient temperature of the area. This cal- 
culation is made utilizing the fact that the 
volume of one pound-mole of an ideal gas is 359 
cubic feet at standard temperature and pressure 
(32°F and 14.7 paia). 


From the Gas Law (PV = aRT) and Charles’ Gas 
Law (V, Tz = Ve Ty), gas volume at constant 
pressure varies proportionately to the ratio of 
temperatures when the temperature is expressed 
in degrees Rankine (°F + 460). 


Assuming an ambient temperature of 88°F, an 
example follows: 


At 88°F and 14.7 psia, 359 cubic feet of ideal gas 
would occupy: 


{359) (460 + 88)/(460 + 32), or £00 cubic feet 


12. Determine the total hydrocarbon leak rate in 
cubic feet per minute (cfm) using the equation: 


ev 
~ 60 (mw) 
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= Leak rate, cfm 

= Emission rate, lb/hour 

= Volume, ft#/lb-mole 
mw = Average mole weight 
60 = minutes/hour 


As an example, if E = 12.39 lb/hr and the aver- 
age mole weight is 20, 


G = (12.89 Ib/hy) (400 ft4/ly-mole}/(G0 min/hr)(20) 
G =413 cfm 


12. As per NFPA No. 69, Explosion Prevention Sys- 
tems, the hydrocarbon concentration may be ex- 
pressed by the following equation: 


C= IG/Q)(-e'), 
Where: 


C = Concentration of hydrocarbon in air, percent 
expressed in decimal format 


G = Leak rate, cfm 
= Fresh air introduction rate, cfm 
a = Number of air changes 


It follows that Q = G/C after steady state condi- 
tions, as the term (1-e-*") approaches one (1). 


16. 


As an example, if the leakage rate is assumed to 
be 4.13 cfm, 100 percent LFL methane is 
ascumed (.05 concentration), and it is desired to 
maintain a 25 percent LFL mixture, the re- 
quired fresh air introduction rate may be 
determined as follows: 


= 4.13 cfm/(0.25 x 0.05) 
= 330 cfm 


. Using a safety factor of four (4), the required 


ventilation rate is determined as follows 
= 330 cfm x 4 
= 1320 cfm, the minimum ventilation rate 


Thus, minimum ventilation to achieve adequate 
ventilation for an enclosed area of the size given, 
above which contains the fugitive emission sources 
assumed, is 1320 cfm. 


» Depending on the size uf the enclosed area and 


the equipment configuration, supplemental inter- 
nal recirculation may be advisable to avoid inver- 
sion layers or stagnate areas. 


The above procedure is adapted trom Module 
Ventilation Rates Quantified, Oil and Gas Jour- 
nal, W. E, Gale, December 23, 1985, p. 41. 
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APPENDIX C 
DEVELOPMENT OF VENTILATION CRITERIA 


The task group preparing the First edition of API 
RP 500 recognizes the evolution of the “adequate venti- 
lation” definition. An explanation of these developments 
is given in this appendix. 


Prior to 1990, NFPA No. 30 defined “adequate venti- 
lation” as that degree of air movement to maintain the 
vapor-air mixture below 25 percent of the LF'L of the 
mixture. The NFPA No. 30 description required this 
criteria te be accomplished by ventilating an enclosed 
area at a rate of at least one cubic foot per minute for 
each square foot of solid floor area. This ventilation rate 
imposed severe requirements for many enclosed areas, 
especially in coid weather. 


During its work in the mid-1980s, the RP 500B task 
group originated a definition of “limited ventilation” in 
the Third edition of RP 500B. This was meant to bridge 
the gap between the somewhat rigid requirement for 
adequate ventilation given in NFPA No. 30 and inade- 
quate ventilation. The limited ventilation concept 
embraced the “fugitive emissions” method of calculation 
that is covered in 4.6.2.2.5 and Appendix B of this RP. 


In the RP 600B task group work, defining the “divid- 
ing line” between inadequate ventilation and limited 
ventilation was perhaps the most difficult, It was 
agreed that, using API-collected data related to fugitive 
emissions from various production equipment/devices, a 
typical producing facility could be analyzed for total 
fugitive emissions anticipaled duriug normal opera- 
tions. The amount of air needed to prevent gas accumu- 
lations from exceeding 25 percent LFL, after steady- 
state conditions were reached, could then be de- 


termined. It was decided that if a safety factor of four 
were applied, the minimum air change rate calculated 
could be used to satisfy “limited ventilation.” 


During the technical committee review of proposed 
changes for the 1990 edition of NFPA No. 30, a pro- 
posal was made to make the requirements for ventila- 
tion more quantitative, The approved requirements in 
the 1990 edition of NFPA No. 30 permit two methods 
for scouring adequate ventilation: (1) calculations by 
the fugitive emissions method, and (2} sampling the 
actual vapor concentration under normal operating 
conditions. An acceptable alternative is to provide venti- 
lation at a rate of not less than one cubic foot per min- 
ute for each square foot of solid floor area. 


This RP applies the methodology of fugitive emissions 
that has been adopted by the 1990 edition of NFPA No. 
30, The method recommended by this RP results in a 
safety factor of 16 that includes the inherent safety fac- 
tor of four (since the maximum vapor-air concentration 
permitted is 25 percent of the LFL). In many cases, this 
permits an area to be classified Division 2 instead of 
Division 1; however an enclosed area cannot be desig- 
nated unclassified if it contains process, storage, trans- 
fer, or similar equipment handling flammable gases or 
vapors. These areas must carry at least a Division 2 
classification. 


The RP 500 task group considers the definitions and 
methods included in this RP for achieving adequate 
ventilation will result in safe, yet efficient, design prac- 
tices. While the methods included are not all-inclusive, 
they are based on successful operating experience. 


62 American Petroleum Institute 


APPENDIX D 
INDUSTRY CODES, GUIDES AND STANDARDS 


‘These references are not to be considered a part of 
this recommended practice except for those specifically 
referenced. 


a, American Bureau of Shipping (ABS) 


(1) Rules for Building and Classing Mobile Off- 
shore Dritting Units. 


{2} Rules for Building and Classing Stee! Vessels. 


b. American National Standards Institute, Inc. 
(ANS) 


(1) C2, National Electrical Sajety Code {NESC), 


e. American Society of Heating, Refrigerating and 
Air Conditioning Engineers, Inc. (ASHRAE). 


(1) ASHRAE Fundamentals Handbook. 


d. American Petroleum institute (API) 


(1) API RP 2G, Recommended Practice for Pro- 
duction Facilities on Offshore Structures, 


(2) API RP 11R, Recommended Practice for Elec- 
trie Submersible Pump Installations. 


(3) API RP 14C, Recommended Practice for 
Analysis, Design, Installation and Testing of 
Basic Surface Sofety Systems on Ojfehore 
Production Platforms. 


(4) API RP 14F, Recommended Practice for 
Design and Installation of Blectrical Systems 
for Offehore Production Platforms. 


(5) API RP 14G, Recommended Practice for Fire 
Prevention and Control on Open Type Off- 
shore Production Platforms, 


(6) API RP 540, Recommended Practice for Elec 
trical Installations in Petroleum Processing 
Plants. 


(1) Fugitive Hydrocarbon Emissions from Petro- 
leum Production Operations, Volume I and 
Volume II. 


(8) API PSD 2216, Ignition Risk of Hot Surfaces 
in Open Air. 
e, American Society of Testing and Materials 
{ASTM). 
(1) ASTM D-323-82 
f Canadian Standards Association (CSA) 


(8) Hazardous Locations. A Guide for the Design, 
Construction and Installation of Electrical 
Equipment, John Bossert and Randolph 
Hurst. 


(2) C22.1, Canadian Electrical Code, Part I. 


&. Institue of Electrical and Electronics Engineers 
(IEEE) 


(I) IEEE Std. 45, Recommended Practice for 
Electrical Installations on Shipboard. 


h. Instrument Society of America (ISA) 


(1) ISA RP 12.1, Definitions and Information 
Pertaining to Electrical Instruments in Haz- 
ardous Locations. 


(2) ISA $12.4, Instrument Purging for Reduction 
of Hazardous Area Classification. 


(3) ISA RP 12.6, Installation of Intrinsically Safe 
Systems for Hazardous (Classified) Locations, 


(4) ISA $12.12, Electrical Equipment for Use in 
Class I. Division 2 Hazardous (Classified) 
Locations. 


(5) ISA $12.13, Part I, Performance Require- 
ments, Combustible Gas Detectors. 


(6) ISA RP 12.13, Part Il, installation, Opera- 
tion, and Maintenance of Combustible Gas 
Detection Instruments. NOTE: Includes 
former Bureau of Mines Bulletin 627, Flam- 
mability Characteristics of Combustible Gases 


and Vapors, no longer in print 


(1) ISA 851.1, Process Instrumentation Term- 
inology. 


(8) ISA Electrical Systems for Oil and Gas Pro- 
duction Facilities, David N. Bishop. 


(9) ISA, Electrical Instruments im Hazardous 
Locations, Ernest C. Magison. 


i. National Fire Protection Association (NFPA) 


(1) NFPA No. 30, Flammable and Combustible 
Liquids Code, 


(2) NFPA No. 37, Standard for the Installation 
and Use of Stationary Combustion Engines 
and Turbines. 


(3) NFPA No, 69, Explosion Prevention Systems. 
(4) NFPA No. 70, National Electrical Code. 


(5) NFPA No. 90A, Standard for the Inotaliation 
of Air Conditioning and Ventilating Systems. 


(6) NFPA No. 91, Standard for the Installation 
of Blower and Exhaust Systems for Dust, 
Stock and Vapor Removal or Conveying. 


(7) NFPA No. 821, Standard on Basic Classiji- 
cation of Flammable and Combustible Liquids. 
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(8) NFPA No. 325M, Fire Hazard Properties of 
Flammable Liquids, Gases, and Volatile 
Solids. 


(9) NFPA No, 493. Standard for intrinsically 
Safe Apparatus and Associated Apparatus 
for Use in Class I, Hl, and II, Division 1 
Hazardous Locations. 


(10) NFPA No 496, Standard for Purged and 
Pressurized Enclosures for Electrical Equip- 
ment in Hazardous (Classified) Locations. 


(11) NFPA No, 497A, Recommended Practice for 
Cluxsificutiun of Class [ Hueurduas (Classi 
fied) Locations for Electrica! Installations in 
Chemical Process Areas. 


(12) NFPA No. 497M. Manual for Classification 
of Gases. Vapors, and Dusts for Electrical 
Equipment in Hazardous (Classified) Loca- 
tions, 


(13) Electrical fnstailations in Hazardous Loca- 
tions, P.J. Schram and M. W. Earley. 


i 


Underwriters Laboratories Ine. (UL) 


(1) Bulletin of Research No. 58. Az [nvestiaation 
of Fifteen Flammaable Gases or Vapors with 
Respect to Explosion-proof Electrical Equip- 
ment. 


(2) Bulletin of Research No. 58A, An Investiga- 
tion of Additional Flammable Gases or 
Vapors with Respect to Explosion-proof Elee- 
trical Equipment. 


(3) Bulletin of Research No. 58B, An Investiga- 
tion of Additional Flammable Gases or 
Vapors with Respect to Explosion-proof Elee- 
trical Equipment. 


(4) UL 913, Standard for Intrinsically Safe 
Apparatus and Associated Apparatus for Use 
in Class 1, If, and HIl, Division 1, Hazardous 
(Classified) Locations. 
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APPENDIX E 
GOVERNMENT CODES, RULES, AND REGULATIONS 


Code of Federal Regulations (CFR) 


(1) Title 29, Part 1910, Occupational Sofety and 
Health Standards, Subpart S, Electrical. (Occu- 
pational Safety and Health Administration. 


(2) Title 30, Part 250, Oil and Gas and Sulphur 
Operations in the Outer Continental Shelf. (Min- 
erals Management Service) 


(3) Title 33, Subchapter N, Outer Continental Shelf 
Activities, Parts 140 through 147. (United States 
Coast Guard) 


(4) Title 46, Shipping Subchapter I-A, Parts 107-108, 
Mobile Offshore Drilling Units. (United States 
Coast Guard) 


(5) Title 46, Shipping Subchapter J, Electrical Erngi- 
neering, Parts 110 through 113. (United States 
Coast Guard) 


(6) Title 49, Pepeine Safety Regutations, Parts 190, 
191, 192, 193 and 195. (United States Department 
of Transportation) 
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APPENDIX F 
PROCEDURE FOR CLASSIFYING LOCATIONS 


This Appendix is intended to provide an outline of 
the basic procedures required to classify a location. It is 
not all inclusive but should offer guidance to inexpe- 
rienced individuals. Combined with sound engineering 
judgment it will provide a good start toward area 
classification. 


F.1 Introduction. The following procedure requires 
answering a series of questions, An affirmative answer 
to either question in Paragraph F.2 verifies the likely 
existence of a hazardous {classified} location. Raundar- 
ies of locations may be determined by applying the 
recommendations of the preceding sections and refer- 
ring to appropriate figures in Sections A, B and C, as 
applicable. Each room, section, or area should be consid- 
ered individually in determining its classification. 
Initial planning should focus on grouping of sources 
and allowing unclassified areas for electrical equipment. 
installation. 


NOTE: Final determinations of classification may 
require coordination with process engincers, fucility 
design engineers, fire and safety specialists, instru- 
snent engineers, and. electrical engineers, 


F.2 Step 1 — Need for Classification. The need for 
slassification of a location is indicated by an affirmative 
answer tnaither af the fallawing twa questinns: 


1. Are flammable liquids, gases, or vapors handled, 
processed or stored in or adjacent to the area? 


2 Are combustible liquids likely to be handied. proc- 
essed, or stored in or adjacent to the area at 
temperatures above their flash points? 


F.23 Step 2 — Assignment of Classification. Assum- 
ing an affirmative answer from Step 1, the questions in 
F.3.2 and F.3.2 should be answered to determine the 
degree of classification (Division 1 or Division 2). 


F.8.1 Division 1 locations normally are dictated by 
an affirmative answer to any one of the questions that 
follow: 


1. Is an ignitible atmospheric concentration of gas or 
vapor likely to exist in the location under normal 
operating conditions? 


2. Is an ignitibte atmospheric concentration of gas or 
vapor likely to occur in the location frequently 
because of maintenance, repairs, or leakage? 


. Would a failure of process, storage, transfer or 
similar equipment likely cause an electrical sys- 
tem failure that would create an ignition source 
(eg., arcing) simultaneously with the release of 
ignitible concentrations of gas or vapor? 


4. Is flammable Kquid or gas handled, processed of 
stored in an inadequately ventilated location? 


NOTE: Specific piping and tubing systems de- 
scribed in Paragraph 4.5.1 are excluded from this 
consideration. 


Pa 


. For flammable liquids with heavier-than-air 
vapors, is ventilation inadequate to ventilate all 
areas (particularly floor areas) where flammable 
vapors might collect? 


6. For lighter-than-air gases, are roof or wall open- 
ings inadequately arranged to ventilate ali areas 
(particularly ceiling areas) where gases might 
coilect? 


F.3.2 After Division 1 locations have been deter- 
mined, Division 2 locations usually may be distin- 
guished by an affirmative answer to any one of the fol- 
lowing questiot 


1. In a system containing flammable liquids or gases 
in an adequately ventilated location, can the liquid 
or gas escape from potential sources (such as valve 
packing, flanges, or pump seals) 28 @ result af an 
abnormal condition? 


NOTE: Specific piping and tubing systems de- 
seribed in Paragraph 4.5.1 are excluded from this 


consideration. 


bad 


Is the location adjacent to a Division 1 location 
without separation by vaportight walls or barriers? 


NOTE: In some cases communications of flammable 
gases or vapors between adjacent locations can be 
prevented by adequate positive-pressure ventilation 
from a source of clean niy. Reference Par, 4.43. 


Pa 


. If positive mechanical ventilation is provided, 
could failure or abnormal operation of the ventilat- 
ing equipment permit ignitible concentrations of 
gas or vapor to enter or accumulate in the 
location? 


F.4 Step 3 — Extent of Classified Locations. Ref- 
erence Paragraph 4.7 and Section 5. Reference also 
Sections A, B or C, a8 applicable. 


F.5 Step 4 ~ Determination of Group. Reference 
Paragraph 3.5 to determine the proper group. 


F.6 Documentation. [t is recommended that area 
classifications be documented. Electrical area classifi- 
eation drawings are used as a guide by designers, con- 
struetors, and inspectors of electrical installations. and 
all classified locations should be indicate 
mentation will serve as a record of the ori; 
cations and will serve as a guide when future additions 
or revisions are considered. 
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